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PREFACE

This document contains the Final Resource Conservation and Recovery Act (RCRA) Facility
Investigation (RF1) Report for solid waste management units (SWMU) 22, 23, 24, and 25 at the
former Carswell AFB, Fort Worth, Texas.

HydroGeoLogic, Inc. (HydroGeoLogic) prepared this report under contract to the U.S. Air Force
Center for Environmental Excellence (AFCEE), Contract No. F41624-95-D-8005, Delivery Order
No. 0002, in support of the Air Force Installation Restoration Program (IRP). The objective of
the U.S. Air Force JRP is to assess past hazardous waste disposal and spill sites at U.S. Air Force
installations and to develop remedial actions consistent with the National Contingency Plan for
sites that pose a threat to human health and welfare or the environment.

Responsible key HydroGeoLogic personnel are as follows:

James P. Costello, P.G. Program Manager
Todd C. Harrah Project Manager

This contract is administered by the Defense Contract Management Command, 10500 Battleview
Pkwy, Suite 200, Manassas, Virginia, 22110. The Contracting Officer is Mr. Jerry Outley. The
Contracting Officer's Representative is Mr. Charles Pringle (210/536-4477), located at
Headquarters AFCEE (AFCEE/ERB), 3207 North Road, Brooks Air Force Base (AFB), Texas
78235-5363.

U.S. Air Force Center for Environmental Excellence

M \De1wei,bcsAFCEE\DO2\FrnaI RFI\R05.O] 648 wpd HydroGeoLogic, lr .5/21/01
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FINAL
RCRA FACILITY INVESTIGATION

SOLID WASTE MANAGEMENT UNITS
22, 23, 24, AND 25

NAS FORT WORTH JRB, TEXAS

1.0 INTRODUCTION

The Texas Natural Resource Conservation Commission (TNRCC) issued a Resource Conservation
and Recovery Act (RCRA) hazardous waste permit (HW-50289) to the former Carswell Air Force
Base (AFB), Fort Worth, Texas, in February 1991. The former Carswell AFB is currently known
as Naval Air Station Fort Worth JRB (NAS Fort Worth JRB). Requirements of the permit state
that a RCRA Facility Investigation (RH) must be conducted at all solid waste management units
(SWMUs) and Areas of Concern (AOCs) listed or subsequently added to the HW-50289 permit.
SWMU 22 (Landfill 4), SWMU 23 (Landfill 5), SWMU 24 (Waste Burial Area 7), and SWMU
25 (Landfill 8), are regulated by this permit and are the subject of this RFI report.

This report summarizes relevant historical site investigation data and current site investigation
data, including soil and groundwater sampling results, as well as interim actions performed in
support of the RFI at SWMUs 22, 23, 24, and 25. The primary objective of the RFI was to
determine the appropriate closure standard for soil media at each of the four SMWUs under the
TNRCC Risk Reduction Rules, Chapter 335 - Industrial Solid Waste and Municipal Solid Waste,
Subchapter S - Risk Reduction Standards (RRS), Sections 335.551-335.569. Environmental data
collected as part of this RFI and presented in this report indicate that closure under RRS 2 is
appropriate for soil media at the four subject SWMUs. Under RRS 2 closure, soil media remains
in place and does not pose a significant risk to human health or the environment. Groundwater
contamination in the region of the four SWMUs is currently being addressed under a separate Air
Force program and is not the subject of this RFI.

1.1 INSTALLATION DESCRIPTION

NAS Fort Worth JRB is located on 2,555 acres of land in Tarrant County, Texas, 8 miles west
of downtown Fort Worth (Figure 1.1). The base comprises 2,264 acres and is bordered by Lake
Worth to the north, the West Fork Trinity River, River Oaks, and the town of Westworth Village
to the east, other urban areas of Fort Worth to the northeast and southeast, the city of White
Settlement to the west and southwest, and Air Force Plant 4 (AFP 4) to the west. The area
surrounding NAS Fort Worth 11kB is mostly suburban. Land use in the irmnediate vicinity of the
base is industrial, commercial, residential, and recreational (A.T. Kearney, 1989).

U.S. Air Force Center for Environmental Excellence
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HydroaeoLogic, Inc—RE! Solid Waste Management Units 22, 23, 24, and 25—WAS Fort Worth JRB, Texas

1.1.1 Installation History and Present Mission

Prior to initial base construction in 1941, the area that is now occupied by NAS Fort Worth JRB
consisted of woods and pasture in an area called White Settlement. NAS Fort Worth JRB started
as a modest dirt runway built to service the aircraft manufacturing plant located where AFP 4 is
now. AFP 4 is a 760-acre site located on the western boundary of NAS Fort Worth JRB. Figure
1.2 depicts the base boundaries of NAS Fort Worth JRB and AFP 4, and the locations of SWMUs
and AOCs at NAS Fort Worth JRB.

In August 1942, the base was opened as Tarrant Field Airdrome and used to train pilots to fly the
B-24 under the jurisdiction of the Gulf Coast Army Air Field Training Command. In May 1943,
the field was re-designated as Fort Worth Army Air Field with continued use as a training facility
for pilots. The Strategic Air Command (SAC) assumed control of the installation in 1946 and the
base served as the headquarters for the 8dh1 Air Force.

It was renamed Carswell AFB in 1948, and the 7th Bomber Wing became the base host unit. The
Headquarters 19th Air Division was located at Carswell AFB in 1951 where it remained until
September 1988 (A.T. Kearney, 1989). The SAC mission remained at Carswell AFB until 1992
when the Air Combat Command (ACC) assumed control of the base upon disestablishment of
SAC. In October 1994, the U.S. Navy assumed responsibility for much of the facility, and its
name was changed from Carswell AFB to NAS Fort Worth JRB. The NAS Dallas and elements
of Glenview and Memphis NASs were combined into the NAS Fort Worth JRB to streamline naval
operations into one central area. The principal activities on the base have been maintaining and
servicing bombers, fuel tankers, and fighter jet aircraft (A.T. Kearney, 1989).

1.1.2 Site Operational History

A summary of past and current industrial activities and waste disposal operations conducted at
NAS Fort Worth JRB is presented in the following sections.

1.1.2.1 Industrial Activities

Major industrial operations at NAS Fort Worth WE include maintenance of jet engines, aerospace
ground equipment, fuel systems, weapons system, and pneudraulic systems; and maintenance of
general and special purpose vehicles, aircraft corrosion control, and non-destructive inspection
activities. Most of the liquid wastes that have been generated by industrial operations can be
characterized as waste oils, recoverable fuels, spent solvents, and spent cleaners (CH2M HILL,
1996a).

Waste oils generally refer to lubricating fluids/oils and to a lesser extent, hydraulic fluids.
Recoverable fuels refer to fuels drained from aircraft tanks and other base vehicles, such as Jet
Propulsion grade 4 (JP-4) and leaded and unleaded gasoline. Spent solvents and cleaners refer to
stripping liquids used for degreasing and cleaning of aircraft, aircraft systems and parts, electronic
components, and vehicles. Included in this category are PD680 (petroleum naphtha) and various
chlorinated organic compounds. Specific types of degreasing solvents used by the U.S. Air Force
have changed over the years. In the 1950s, carbon tetrachloride was commonly used until it was
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M \Delivcnbles\AFCEE\D02\FIna] RFI\RO5-O1 648 1-2 HydOtologic, IT



• 675' 22
HydroGeoLogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth JRB, Texas

replaced by trichloroethene (TCE) in about 1960. Since then, TCE and 1,1, 1 -trichloroethane
(1,1, 1-TCA) have been used although TCE usage has decreased in favor of 1,1, 1-TCE. Today,
PD-680 Type II, 1,1, 1-TCA, and to a limited extent, TCE are used. Waste paint solvents and
strippers are also generated on-site from corrosion control activities. Typical paint solvents
include compounds like isobutyl acetate, toluene, methyl ethyl ketone (MEK), isopropanol,
naphtha, and xylene. Paint strippers generally contain such compounds as methylene chloride,
toluene, ammonium hydroxide, and phenolics. Servicing and maintenance of the engines and
equipment of the B-52 and KC-135 aircraft generated the majority of waste liquids at NAS Fort
Worth JRB (CH2M HILL, 1996a).

1.1.2.2 Waste Disposal Operations

Wastes have been generated and disposed of at NAS Fort Worth JRB since the beginning of
industrial operations in 1942. Historical waste management practices at NAS Fort Worth JRB
were presented in the Phase I Initial Assessment Report (CH2M HILL, 1984), the Phase I
Remedial Investigation (RI) Report (Radian, 1989), and the Site Characterization Summary
Informal Technical Information Report (CH2M HILL, 1996a), and are summarized in the
following paragraphs:

1942-1970: The majority of waste oils, recovered fuels, spent solvents, and cleaners were
burned at the fire department training areas during practice exercises. Some
waste oils and spent solvents were disposed of through contractor removal, while
some waste paints (contaminated with thinners and solvents), waste oils, and PD-
680 are suspected of having been disposed of in the base landfills. Some waste
oils, recovered fuels, spent solvents, and cleaners were also discharged to
sanitary and storm sewers. These discharges occurred primarily at the
washracks. In 1955, an oil/water separator (OWS) (Facility 1190) was installed
to recover waste materials discharged from the washracks. Non-aqueous
materials from OWSs were pumped out and disposed of through contractor
removal. Aqueous discharge from OWSs was, and still is, pumped into the
sanitary sewers.

1971-1975: During this period, most waste oils, spent solvents, and cleaners were disposed
of by contractor removal. A private contractor would pump the materials from
OWSs, 55-gallon drums, and bowsers. Recovered JP-4 was still stored at the fire
training area and burned in practice exercises. Recovered JP-4 was also reused
in aerospace ground equipment operations. Some waste paints (contaminated
with thinners and solvents), waste oils, and PD-680 are suspected of having been
disposed of in the base landfills. In addition, some waste oils, solvents, and
cleaners were discharged into sanitary sewer drains, primarily at the washracks
that discharge to the Facility 1190 OWS. This OWS was routinely pumped out
by a private contractor, and the recovered materials were removed from the base
by the contractor.

1976-1982: The majority of waste oils, spent solvents, and cleaners were disposed of by
service contract either directly or through the Defense Reutilization and
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Marketing Office (DRMO). Recovered JP-4 was stored at fire department
training areas and burned during practice exercises. Recovered JP-4 was also
used in aerospace ground equipment operations. PD-680 used at the washracks
was discharged to the Facility 1190 OWS, which discharged to the sanitary
sewers.

1983-Present: Waste oils, solvents, and cleaners are collected in 55-gallon drums and
temporarily (less than 90 days) stored at 12 hazardous waste accumulation points
located throughout the flightline area of the base. They are subsequently
disposed of by contractor removal through DRMO. Recovered JP-4 and other
fuels (Mogas - unleaded gasoline) are stored at the fire department training area
for subsequent burning in practice exercises or reuse in aerospace ground
equipment operations. Waste paint solvents or thinners and strippers such as
toluene, isobutyl acetate, MEK, isopropanol, naphtha, and xylene are also
temporarily stored prior to removal. Removal of waste oils and PD-680 (Type
II) from OWSs is also handled by off-base contractor through DRMO.

1.2 REGULATORY ENVIRONMENT

On February 7, 1991 the former Carswell AFB was issued a RCRA hazardous waste permit
(HW-50289) by the TNRCC. This permit requires a RFI of all SWMUs and AOCs listed in
Permit Provision VIII (as well as those SWMUs subsequently added to the list) to determine
whether hazardous constituents listed in Title 40, Code of Federal Regulations (40 CFR) Part 264,
Appendix IX, have been released into the environment. SWMUs 22, 23, and 24 were designated
in the original 1991 SWMU list. SWMU 25 was added to the HW-50289 permit by the TNRCC
in a letter dated April 22, 1994 to the Air Force Base Conversion Agency (AFBCA). The primary
regulatory programs that govern the investigation and potential closure of NAS ForrWorth JRB
sites are RCRA and the TNRCC RRS Program. The TNRCC is the lead regulatory agency for
activities to be conducted at the subject sites. Specifically, the TNRCC Corrective Action Section,
Remediation Division, is responsible for overseeing the RFI at SWMUs 22, 23, 24, and 25. The
U.S. Environmental Protection Agency (EPA), Region VI, provides secondary oversight of the
RFI at SWMUs 22, 23, 24, and 25.

In Subchapter S of the Risk Reduction Rules, the TNRCC has developed a series of three
standards by which closure of RCRA sites may be obtained. General procedures for determining
these standards have been based on scientific principals so that specific numeric cleanup levels can
be generated. The cleanup levels are specified for different types of contaminated media such as
aft, surface water, groundwater, and soil, and for cross-media contamination pathways such as soil
to groundwater and soil to air. Compliance with the three RRSs are designed to assure adequate
protection of human health and the environment from potential exposure to contaminants
associated with releases from SWMUs and other AOCs.

U.S. Air Force Center for Environmental Excellence
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A general overview of closure requirements under each of the three standards is provided below.

Standard 1: Closure/Remediation to Background - A Standard 1 closure may be requested
when it is established that the subject site is unaffected by past or present waste
disposal practices. Attainment of a Standard 1 closure is demonstrated by
sufficient sample collection and analysis to indicate that media contaminant
concentrations are below background for inorganic compounds or the Method
Quantification Limit (MQL) for organic compounds.

Standard 2: ClosurefRemediation to Health-Based Standards and Criteria - A Standard 2
closure may be requested when it is established that the subject site does not
contain contaminant concentrations greater than Standard 2 screening values in
any contaminated media of concern. In addition, contamination must be
delineated to Standard 1. Attainment of a Standard 2 closure is demonstrated by
sufficient sample collection and analysis from the contaminated media of concern
using the procedures outlined in Subchapter S of the TNRCC Risk Reduction
Rules and the TNRCC Consistency Memorandum. A document stating the
responsible persons intention to fulfill deed certification requirements outlined in
subsection 335.560 of the Risk Reduction Rules, Subchapter S must also be
prepared and approved.

Standard 3: Closure/Remediation with Controls - A Standard 3 closure may be granted when
the responsible party recommends a remedy to control contaminated media of
concern which best achieves the requirements outlined in Subchapter S of the
Risk Reduction Rules and the TNRCC Consistency Memorandum. This remedy
must be approved by the TNRCC executive director, and following approval the
responsible party must subsequently complete the remedy, submit the final
report, initiate post closure care, and complete the deed recordation requirements
outlined in subchapter S of the Risk Reduction Rules.

The primary emphasis of the subject investigation is to meet the requirements of Permit Provision
VIII of the NAS Fort Worth HW-50289 permit. The NAS Fort Worth JRB is not a listed National
Priority List (NPL) site. However, as the Installation Restoration Program (IRP), TNRCC RRS,
and RCRA rely heavily on guidance documents prepared under Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA), this RH has been performed and the
report prepared using guidance documents from all four programs.

1.3 REPORT ORGANIZATION

The remainder of the report is organized as follows:

Section 2.0 provides a description of the environmental setting at the base and in the region of
SWMUs 22, 23, 24, and 25.

Section 3.0 provides site descriptions and an overview of previous environmental investigations
at SWMUs 22, 23, 24, and 25.

U.S. Air Force Center for Environmental Excellence
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Section 4.0 includes a discussion of sampling strategies, Data Quality Objectives (DQOs), field
activities, field Quality Assurance/Quality Control (QA/QC), laboratory analysis, data evaluation,
and a site conceptual model.

Section 5.0 presents the analytical results and results of other field activities identified in Section
4.0.

Section 6.0 presents conclusions and recommendations for each site based on the findings
presented in Section 5.0.

Section 7.0 presents the references used in the preparation of this RFI Report.

Appendix A contains soil boring logs recorded from soil borings, test pits, and monitoring wells
advanced/installed by ilydroGeoLogic under this investigation.

Appendix B contains Field Sampling Report Forms generated for each sample collected under this

investigation.

Appendix C contains details of monitoring well construction for monitoring wells installed by
HydroGeoLogic for this investigation.

Appendix D contains Monitoring Well Development Forms which present details about well
development.

Appendix E contains the chain-of-custody forms for samples collected under this investigation.

Appendix F contains a chronology of laboratory analyses.

Appendix U presents exceptions to the Quality Assurance Project Plan (QAPP).

Appendix H contains data validation reports and data completeness calculation results.

Appendix I contains the report prepared on the laboratory audit performed by HydroGeoLogic
personnel.

Appendix J contains all analytical data generated under this investigation.

Appendix K presents the geophysical investigation results confirming removal of buried metallic
objects at SWMU 24 by IT Corporation.

Appendix L contains correspondence between AFCEE and TNRCC regarding dismissal of 0,0,0-

triethyl phosphorothioate (O,O,O-TEPA).
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Appendix M contains analytical results for confirmation samples from the Interim Remedial
Actions (IRAs) from IT Corporation and the analytical results for confirmation samples from the
drum removal activities at SWMU 24 performed by IT Corporation.

Appendix N presents the Metes and Bounds surveys for SWMUs 22, 23, 24, and 25.

U.S. Air Force Center for Environmental Excellence
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2.0 INSTALLATION ENVIRONMENTAL SETTING

The climate, physiography, geology, hydrology, biology, and demographics of the NAS Fort
Worth JRB area are described in the following sections. This information has been primarily
derived from the Summaty of Remediation Projects at AFP 4 and Carswell AFB (ESE, 1994); the
IRP Remedial Investigation/Feasibility Study (RI/FS), Stage 2 Draft Final Technical Report,
Carswell AFB (Radian, 1989); and the IRP RI, Stage 2 Final Report, Carswell APR (Radian,
1991).

2.1 PHYSIOGRAPHIC PROVINCE

The NAS Fort Worth JRB area is located along the border zone between two physiographic
provinces. The southeastern part of the base is situated within the Grand Prairie section of the
Central Lowlands Physiographic Province. Most of NAS Fort Worth JRB is located within this
province. This region is characterized by broad, eastward-sloping terrace surfaces that are
interrupted by westward-facing escarpments. The land surface is typically grass covered and
treeless except for isolated stands of upland timber. The northwestern part of the NAS Fort Worth
JRB area is situated within the Western Cross Timbers Physiographic Province. This area is
characterized by rolling topography and a heavy growth of post and blackjack oaks (Radian,
1989). Surface elevations for this region range from about 850 feet above National Geodetic
Vertical Datum (NGVD) west of the base to approximately 550 feet above NGVD along the
eastern side of the base. Figure 2.1 is a section of the Lake Worth, Texas, U.S. Geological
Survey topographic map showing the relief of the NAS Fort Worth JRB area.

2.2 REGIONAL GEOLOGY

The geologic units of interest for the region, from youngest to oldest, are as follows: (1) the
Quaternary Alluvium (including fill material and terrace deposits), (2) the Cretaceous Goodland
Limestone, (3) the Cretaceous Walnut Formation, (4) the Cretaceous Paluxy Formation, (5) the
Cretaceous Glen Rose Formation, and (6) the Cretaceous Twin Mountains Formation. The areal
limits of surface exposure of these geologic units at NAS Fort Worth JRB are shown in Figure
2.2. A generalized cross section of the geology beneath NAS Fort Worth JRB is presented in
Figures 2.3 and 2.4 (adapted from Radian, 1989). Cross section locations and individual cross
sections at NAS Fort Worth JRB are presented in Figures 2.5 through 2.8 (CH2M HILL, 1996a).
The regional dip of the stratigraphic units beneath NAS Fort Worth JRB is between 35 and 40 feet
per mile in an easterly to southeasterly direction. NAS Fort Worth JRB is located on the relatively
stable Texas Craton, west of the faults that lie along the Ouachita Structural Belt. No major faults
or fracture zones have been mapped near the base.

2.3 GROUNDWATER

The water-bearing geologic formations located in the NAS Fort Worth JRB area may be divided
into the following five Hydrogeologic units, listed from the shallowest to the deepest: (1) an upper
perched-water zone occurring in the alluvial terrace deposits associated with the Trinity River,
(2) an aquitard of predominantly dry limestone of the Goodland and Walnut Formations, (3) an
aquifer in the Paluxy Formation, (4) an aquitard of relatively impermeable limestone in the Glen
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Rose Formation, and (5) a major aquifer in the sandstone of the Twin Mountains Formation.
Table 2.1 presents additional information on the stratigraphic units found beneath NAS Fort Worth
JRB. Each of these units is examined more explicitly in the following paragraphs. The
relationship between these hydrogeologic units and geologic units is illustrated in Figure 2.9
(Radian, 1989).

2.3.1 Alluvial Terrace Deposits

The uppermost groundwater in the area occurs within the pore space of the grains of coarse sand
and gravels deposited by the Trinity River. In some parts of Tarrant County, primarily in those
areas adjacent to the Trinity River, groundwater from the terrace deposits is used for irrigation
and residential use. However, groundwater from the terrace deposits is not often used as a source
of potable water due to its limited distribution, poor yield, and susceptibility to surface/storm-
water pollution (USGS, 1996). No potable water supply wells are completed in the terrace
alluvium within 0.5 miles of NAS Fort Worth JRB.

Recharge to the water-bearing deposits occurs through infiltration from precipitation and from
surface water bodies. Extensive on-site pavement and construction restricts this recharge
Additional recharge, however, comes from leakage in water supply lines, sewer systems, storm
drains, and cooling water systems. This leakage was calculated to be in excess of approximately
115.5 million gallons in 1991 for NAS Fort Worth JRB and AFP 4 (General Dynamics, 1992).
This inflow of water to the shallow water-bearing unit effects local groundwater flow patterns and
contamination transport, along with increasing the hydraulic head, which acts as the force to
potentially drive water into lower aquifer systems. The estimated hydraulic conductivity of the
alluvial aquifer is 4.57 gallons per day per square foot (gpd/ft2) (Radian, 1989).

Flow between aquifers is impeded by the Goodland/Walnut Formations; accordingly, groundwater
in the alluvial terrace is not in direct hydraulic communication with the underlying aquifers at NAS
Fort Worth JRB. The exception to this rule is the "window area" found near AFP 4. To date,
no evidence of contamination of the Paluxy aquifer has been found beneath NAS Fort Worth JRB
and no other "window areas" have been discovered.

The primary water flow in the terrace deposits is generally eastward toward the West Fork Trinity
River, although localized variations exist across the entire site. An NAS Fort Worth JRB
potentiometric surface map of alluvial terrace groundwater in July 1998 (during the Appendix IX
RH sampling phase) is presented in Figure 2.10 (HydroGeoLogic, 1998a). Groundwater elevation
data show a general easterly trend in groundwater flow beneath the NAS Fort Worth JRB area
toward the West Fork Trinity River. The hydraulic gradient across the base is variable, reflecting
variations in the flow direction and localized recharge. Groundwater discharge from the aquifer
occurs into surface water on-site, specifically Farmers Branch Creek.

2.3.2 Goodland/Walnut Aquitard

The groundwater within the terrace deposits is isolated from groundwater within the lower aquifers
by the low permeability of the Goodland Limestone and Walnut Formations. The primary
inhibitors to vertical groundwater movement within these units are the fine-grained clay and shale
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layers that are interbedded with layers of limestone. Some groundwater movement does occur
between the individual bedding planes of both of these units, but the vertical hydraulic
conductivity has been calculated to range between 7.3E-1 1 centimeters per second (cm/sec) to
1 .2E-09 cm/sec for the NAS Fort Worth JRB and AFP 4 area. This corresponds to a vertical flow
rate that ranges between 1. 16E-03 feet per day (ft/d) to 5.22E-03 ft/d (ESE, 1994).

At the AFP 4 "window area," the Goodland/Walnut aquitard is breached, and the alluvial terrace
groundwater is in direct contact with the groundwater in the Paluxy aquifer. Over 120 borings
and monitoring wells have been advanced at NAS Fort Worth JRB to the Goodland/Walnut
aquitard. With the exception of areas located within the incised river valley of the West Fork
Trinity River, there is no evidence to date that a similar window exists on the base property. All
five monitoring wells that fully penetrate the Paluxy aquifer on NAS Fort Worth JRB property are
represented in cross sections (Figures 2.5 through 2.8). These wells are USGSO1P, USGSO5P,
USGSO6P, USGSO7P, and Paluxy 1 (P1).

2.3.3 Paluxy Aquifer

The Paluxy aquifer is an important source of potable groundwater for the Fort Worth area. Many
of the surrounding communities, particularly White Settlement, obtain their municipal water
supplies from the Paluxy aquifer. Groundwater from the Paluxy is also used in some of the
surrounding farms and ranches for agricultural purposes. Due to the extensive use of the Paluxy
aquifer, water levels have declined significantly over the years. Water levels in the NAS Fort
Worth JRB vicinity have not decreased as much as in the Fort Worth area due to its proximity to
the Lake Worth recharge area and the fact that the base does not obtain water from the Paluxy
aquifer. Drinking water at the base is supplied by the city of Fort Worth, which uses Lake Worth
as its water source. The groundwater of the Paluxy aquifer is contained within the openings
created by gaps between bedding planes, cracks, and fissures in the sandstones of the Paluxy
Formation. Just as the Paluxy Formation is divided into upper and lower sand members, the
aquifer is likewise divided into upper and lower aquifers. The upper sand is finer grained and
contains a higher percentage of shale than the lower sand. In 1989, Radian estimated the hydraulic
conductivity and transmissivity to be 130 to 140 gpd/ft2 and 1,263 to 13,808 gpd/ft2, respectively.

2.3.4 Glen Rose Aquitard

Below the Paluxy aquifer are the fine-grained limestone, shale, marl, and sandstone beds of the
Glen Rose Formation. The thickness of the formation ranges from 250 to 450 feet. Although the
sands in the Glen Rose Formation yield small quantities of groundwater in the area, the relatively
impermeable limestone acts as an aquitard, restricting water movement between the Paluxy aquifer
above and the Twin Mountains aquifer below.

2.3.5 Twin Mountains Aquifer

The Twin Mountains Formation is the oldest and deepest water supply source used in the NAS
Fort Worth JRB area. The Twin Mountains Formation occurs approximately 600 feet below NAS
Fort Worth JRB, with a thickness of between 250 to 430 feet. Recharge to the Twin Mountains
aquifer occurs west of NAS Fort Worth JRB, where the formation out crops. Groundwater

U.S. Air Force Center for Environmental Excellence

M \Dclivenbles\AFCEE\D02\FIrui RFI'R05-OI 64 wpd 2-3 HydroCcoLogic, Inc ,5(21(01



35
HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

movement is eastward in the downdip direction. The Twin Mountains groundwater occurs under
unconfined conditions in the recharge area and becomes confined as it moves downdip.
Transmissivities in the Twin Mountains aquifer range from 1,950 to 29,700 gpd/ft2 and average
8,450 gpdlft2 in Tarrant County. Permeabilities range from 8 to 165 gpd/ft2 and average 68
gpd/ft2 in Tarrant County (CH2M HILL, 1984).

2.3.6 Water Well Survey Results

An inventory of water supply wells within a one-half-mile radius of the NAS Fort Worth JRB
boundary was conducted by HydroGeoLogic in 1997. Figure 2. 11 illustrates the locations of 39
wells that were identified from Texas Water Commission records. All of these wells were
installed and completed in the Paluxy aquifer or the Twin Mountains aquifer. No active water
wells are located on NAS Fort Worth JRBproperty. Water is supplied to the base by the city of
Fort Worth, which obtains water from Lake Worth.

2.4 SURFACE WATER

Topographically, NAS Fort Worth JRB is fairly flat except for the lower lying areas along the
tributaries of the Trinity River. The land surface slopes gently northeastward toward Lake Worth
and eastward toward the West Fork Trinity River. Surface elevations range from about 690 feet
above NGVD at the southwest corner of the base to approximately 550 feet above NGVD, along
the eastern side of the base. Figure 2. 1 is a section of the Lake Worth, Texas, U.S. Geological
Survey topographic map showing the relief of the NAS Fort Worth JRB area.

NAS Fort Worth JRB is located within the Trinity River Basin, adjacent to Lake Worth. The lake
is a man-made reservoir created by damming the Trinity River at a point just northeast of the base.
The surface area of the lake is approximately 2,500 acres. Lake Worth receives a limited amount
of stormwater runoff from NAS Fort Worth JRB during and immediately after rainfall events.
Elevation of the water surface is fairly consistent at approximately 594 feet above NGVD, the
fixed elevation of the dam spiliway. Part of the eastern boundary of NAS Fort Worth JRB is
defined by the West Fork Trinity River. River flow is towards the southeast into the Gulf of
Mexico. Because the Trinity River has been dammed, the 100- and 500-year flood plains do not
extend more than 400 feet from the center of the river or any of its tributaries.

Surface drainage on the base is mainly east towards the West Fork Trinity River. The base is
partly drained by Farmers Branch Creek, a tributary of the West Fork Trinity River. Farmers
Branch Creek begins within the community of White Settlement and flows eastward. Just south
of AFP 4, Farmers Branch flows under the runway within two large culverts identified as an
aqueduct. Most of the base drainage is intercepted by a series of storm drains and culverts,
directed to OWSs, and discharged to the West Fork Trinity River downstream of Lake Worth.
A small portion of the north end of the base drains directly into Lake Worth.

NAS Fort Worth JRB currently has three stormwater discharge points that are subject to National

Pollution Discharge Elimination System requirements. Each discharge point is monitored weekly
for chemical oxygen demand, oil and grease, and pH. The permit has been violated on numerous
occasions. In 1979, these violations prompted the EPA to formally demand a corrective action

U.S. Air Force Center for Environmental Excellence
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(CH2M HILL, 1984). Several additional sampling points were established to determine the flow
of pollutants onto and off of the base. Samples were collected for a variety of parameters (spills,
fish kills, odors, and oil sheen) as circumstances dictated (Radian, 1989).

2.5 CLIMATE

The climate in the Fort Worth area is classified as humid subtropical with hot summers and dry
winters. Tropical maritime air masses control the weather during much of the year, but the
passage of polar cold fronts and continental air masses can create large variations in winter
temperatures (TNRCC, 1996b). In the Dallas -Fort Worth area, daily mean temperatures range
from 43.4 degrees Fahrenheit (°F) in January to 85.3°F in July. The highest recorded
temperature is 113°F, and the lowest temperature is 2°F. Freezing temperatures occur on average
of 25 days in the year (National Climatic Data Center (NCDC), 2000).

Average relative humidity (after noon) ranges from 51 percent (September and October) to 62
percent (January) (NCDC, 2000). Mean annual precipitation recorded at the base is approximately
32 inches. The wettest months are April and May, with a secondary maximum in September. The
period from November to March is generally dry, with a secondary minimum in August. Snowfall
accounts for a small percentage of the total precipitation between November and March.
Thunderstorm activity occurs at the base an average of 45 days per year, with the majority of the
activity between April and June. Hail may fall 2 to 3 days per year. The maximum precipitation
ever recorded in a 24-hour period is 5.9 inches. On the average, measurable snowfall occurs 2
days per year (TNRCC, 1996b).

Lake evaporation near NAS Fort Worth JRB is estimated to be approximately 57 inches per year.
Evapotranspiration over land areas may be greater or less than lake evaporation depending on
vegetative cover type and moisture availability. Average net precipitation is expected to be equal
to the difference between average total precipitation and average lake evaporation, or
approximately minus 25 inches per year. Mean cloud cover averages 50 percent at NAS Fort
Worth JRB, with clear weather occurring frequently during the year. Some fog is present an
average of 83 days per year. Wind speed averages 7 knots; however, a maximum of 80 knots has
been recorded. Predominant wind direction is from the south-southwest throughout the year
(TNRCC, 1996b).

2.6 BIOLOGY

Approximately 374 acres, or 14 percent, of NAS Fort Worth JRB is considered unimproved,
indicating the presence of semi-natural to natural biological/ecological conditions. The base lies
in the Cross Timbers and Prairies Regions of Texas, where native vegetation is characterized by
alternating bands of prairies and woodlands. The higher elevations on the base are covered by
native and cultivated grasses such as little bluestem, Indian grass, big bluestem, side oats, grama,
and buffalo grass. Forested areas occur primarily on the lower land and along the banks of
streams. Common wood species include oak, elm, pecan, hackberry, and sumac. Several non-
native species such as catalpa and chinaberry are common (Radian, 1989).

U.S. Air Force Center for Environmental Excellence
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Typical wildlife on the base includes black-tailed jackrabbits in grassy areas along the runway. In
addition, cotton-tail rabbits, gray squirrels, and opossums exist in the wooded areas. Common
birds include morning doves, meadowlarks, grackles, and starlings. Hunting and trapping are not
allowed on the base, but in the nearby rural areas they are a popular form of recreation (Radian,
1989).

Reported game fish include black bass, sunfish, and catfish, all of which can be found in Lake
Worth, Farmers Branch Creek, and one small pond located on base near the golf course equipment
shed. According to the Texas Department of Parks and Wildlife and the U.S. Fish and Wildlife
Service, there are no threatened or endangered species known to occur on NAS Fort Worth JRB.
None of the federally listed endangered plant species for Texas are known to occur within 100
miles of Tarrant County. Of the federally listed endangered animals species, only the peregrine
falcon and the whooping crane are known to occasionally inhabit the area; however, none of these
is suspected to reside in the vicinity of NAS Fort Worth JRB (Radian, 1989).

2.7 DEMOGRAPHICS

The following sections describe the regional and site-specific demographics as they relate to the
Fort Worth, Texas area and the NAS Fort Worth JRB.

2.7.1 Regional Demographics

Approximately 1,509,934 people reside within Tarrant County, Texas. Of this population,
431,845 reside within the city limits of Fort Worth (U.S. Department of Commerce, 1996).
Several smaller cities and villages make up the remainder of the population. The communities of
White Settlement, Lake Worth, Westworth Village, River Oaks, and Sansom Park lie within a 3-
mile radius of the NAS Fort Worth JRB. The following populations that reside in the cities and
villages are based on 1994 census data: White Settlement (city) 16,502; Lake Worth (city) 4,694;
Westworth Village (town) 2,502; River Oaks (city) 6,747; and Sansom Park (city) 4,136 (U.S.
Department of Commerce, 1994). Six schools are within a 2-mile radius of NAS Fort Worth JRB;
the closest is 0.5 miles south (RUST, 1995).

The area surrounding NAS Fort Worth JRB is highly urbanized due to its proximity to the city of
Fort Worth. The area is composed of a combination of residential, commercial, and light
industrial properties that employ the majority of local residents (RUST, 1995).

2.7.2 Site-Specific Demographics

The current full-time population at NAS Fort Worth JRB is approximately 3,600 people,
comprising 400 officers, 1,400 civilians, and 1,800 active reservists. Part-time military reservists
will increase this population to over 6,000 military personnel (CH2M HILL, 1997).

Approximately 86 percent of NAS Fort Worth JRB has been developed by way of buildings,
roads, parking lots, runways, and housing and recreational areas. On-site activities include
various maintenance, inspection, and support activities for fuel systems, weapons, jet engines,
AGE, and specialized ground equipment (HydroGeoLogic, 1997a).

U.S. Air Force Center for Environmental Excellence
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2.8 SITE-SPECIFIC ENVIRONMENTAL SETTING

The following sections describe the site-specific environmental setting of NAS Fort Worth JRB.

2.8.1 Site-Specific Soils

The U.S. Soil Conservation Service has identified four major soil associations in the area of NAS
Fort Worth JRB. The first association is the surficial soils of the nearly level to gently sloping
clayey soils of the Sanger-Purves-Slidell Association. Second is the Aledo-Bolar-Sanger
Association, which is located within the southwestern portion of the Sanger-Purves-Slidell
Association and is characterized as an increasingly loamy clayey soil of gentle to moderate slope
The third association, the Bastsil-Silawa Association separates the Sanger-Purves-Slidell
Association from the Frio-Trinity Association. The Bastsil-Silawa Association is characterized
as a sandy clay loam of nearly level slope (ESE, 1994). The clayey soils of the Frio-Trinity
Association make up the fourth soil association and are located along the flood plain of the West
Fork Trinity River. Each of these soil associations is summarized in Table 2.2. The areal limits
of each of these soil associations and their occurrence on-site are shown in Figure 2. 12.

2.8.2 Site-Specific Geology

The majority of NAS Fort Worth JRB is covered by alluvium deposited by the Trinity River
during flood stages. The Quaternary Period alluvium (Holocene Epoch) occurs downstream from
the Lake Worth Dam in the current flood plain of the West Fork Trinity River, on the east side
of the base. Older alluvial deposits and terrace deposits (Pleistocene Epoch) also occur on-site.
The alluvium is composed of gravel, sand, silt, and clay of varying thicknesses and lateral extent.
The thickness of these materials ranges from 0 to 60 feet. Fill material is also included within
these deposits where landfills, waste pits, excavation sites, and other construction activities have
altered the original land surface. This fill material is made up of clay, silt, sand, and gravel
mixtures, but may also contain debris and other waste (Radian, 1989).

Below the alluvial terrace deposits are the Cretaceous-age Goodland and Walnut Formations,
which form the bedrock surface beneath NAS Fort Worth JRB. Both formations consist of
interbedded, fossiliferous, hard limestone and calcareous shale. The upper formation, the
Goodland Limestone, is exposed on the southern portion of the base, south of White Settlement
Road. The Goodland is a chalky-white, fossiliferous limestone and marl. The thickness of the
Goodland Limestone ranges from 20 to 25 feet. Below the Goodland Formation is the Walnut
Fonnation (or Walnut Clay). The Walnut Formation is exposed in a small area along the shores
of Lake Worth and Meandering Road Creek. This formation is a shell agglomerate limestone with
varying amounts of clay and shale. It ranges in thickness from 25 to 35 feet throughout the site
except where erosion has produced a few thinner areas. Subsurface investigations have located
troughs and paleochannels that are eroded into the top of the bedrock at NAS Fort Worth JRB.
These paleochannels are typical of an erosional surface modified by fluvial processes and are filled
with sand and gravel deposits ranging in thickness from 15 to 35 feet (CH2M HILL, 1996a).

Below the Walnut Formation is the Paluxy Formation (or Paluxy Sand). The Paluxy Formation
underlies all of NAS Fort Worth JRB. The formation consists of several thick sandstone layers

U.S. Air Force Center for Environmental Excellence
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that are separated by thin, discontinuous shale and claystone layers. Sandstones in the formation
are primarily a fine-to coarse-grained sand with minor amounts of clay, sandy clay, pyrite, lignite,
and shale. The lower section of the Paluxy is generally coarser-grained than the upper section
(CFI2M HILL, 1996a). Total formation thickness ranges from 130 to 175 feet, with variable
thickness and occurrence of individual layers across the site. Only one unit in this formation, a
shale/silty shale, can be extensively mapped across the base.

The older Glen Rose and Twin Mountains Formations are not exposed at NAS Fort Worth JRB.
The Glen Rose Formation consists primarily of calcareous sedimentary rock and some sands,
clays, and anhydrite. The Glen Rose caps the Twin Mountain Formation, which is the oldest
Cretaceous Formation in the NAS Fort Worth JRB area. The Twin Mountain Formation consists
of a basal conglomerate of chert and quartz, grading upward into coarse- to fine-grained sand
interspersed with varicolored shale.

U.S. Air Force Center for Environmental Excellence
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Table 2.1
Stratigraphic Units at NAS Fort Worth JRB, Texas'

'
-, it -"

t' System

ti, .
Series/Group,

,StratigraphicP
Umt

''-
Thick-

ness

(feet)2

-

Lithologic
Characteristi&

,
Water-,

Yielding
Characteristics

Quaternary
(1 8 mya to
present)

Holocene Fill material 0 Construction
debris

Permeability
varies, gravels
and sands

permeable
Recent alluvial
deposits

0-50 Gravel, sand, silt,
clay

Permeability
varies; gravels
and sands
permeable

Pleistocene

,

Terrace
alluvial
deposits

0-60 Gravel, sand, silt,
clay

Permeability
varies; gravels
and sands

permeable
Cretaceous
(65 to 140

mya)

Comanchean/

Fredericksburg

Goodland
Limestone

0-40 White fossiliferous
limestone, coarsely
nodular, resistant,
and dense,
contains some marl

Impermeable
where not

weathered;
considered
confining unit

Walnut
Formation

0.5-30 Medium to dark
grey clay and
limestone with
shell
conglomerates,
fossiliferous,
Gryphaea_beds

Very low
permeability;
considered
confining unit

Comanchean/

Trinity
Paluxy
Formation

130-175 Light grey to
greenish-grey
sandstone and
mudstone; fine-
grained to coarse-
grained sandstone

Considered an

aquifer, yields
small to moderate
quantities of
water

Glen Rose
Formation

150,
range

unknow
n at

AFP 4

Brownish-yellow
and gray
alternating
limestone, marl,
shale, and sand

Low

permeability;
considered
confining unit in
area of AFP 4

Twin
Mountains
Formation4

200,
range

unlcnow
n at

AFP 4

Fine- to coarse-
grained sandstone
shale and
claystone, basal
gravel
conglomerate

Coarse sandstones
and parts of
formation
considered

aquifer; yields
moderate to large
quantities of
water

Notes
Tabie adapted from USGS, 1996
Thickness determined from site iogs, except for Gien Rose Limestone and Twin Mountains Formation (Baker ci ai , i990. Figure 4, as cited in USGS i996)
Liindiogic characteristics determined from field observations and from Winton and Adkins, 1919, University of Texas. Bureau of Economic Geoiogy, i972, U S
Army Corps of Engineers, i986, Baker et ai , i990, Environmentai Science and Engineering, Inc , i994, au as cited in USGS 1996
This stratigrapiuc name does not conform to the usage of the USGS

mya miiiion years ago

U.S. Air Force Center for Environmental Excellence
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3.0 SITE DESCRIPTIONS AND PAST INVESTIGATIONS

The Air Force TRP sites investigated as part of this RET include four former landfills identified as
SWMU 22 (Landfill 4 or LF-04), SWMU 23 (Landfill 5 or LF-05), SWMU 24 (Waste Burial
Area 7 or WP-07), and SWMU 25 (Landfill 8 or LF-08). The location of these SWMUs in
relation to the base is presented on Figure 1.2. Terrace alluvial aquifer groundwater flow in the
region of these SWMUs is presented in Figure 2. 10.

SWMU 22 is approximately 9 acres in size. It is located east of Taxiway 197 and south of White
Settlement Road. SWMU 22 was operated as landfill during much of the history of Carswell
AFB. The period of official operation of this SWMU was from 1956 to 1975 (A.T. Kearney,
1989). Base refuse was reportedly burned and buried at this unit during its operational period.
SWMU 22 reportedly received solid domestic waste, partially filled paint cans, cadmium batteries,
drums of waste paints, thinners, oils, PD-680, and medical waste as well as construction debris
in the form of concrete, asphalt, wood, trees, and potentially small amounts of undocumented
hazardous materials. After the period of official operation, the site was converted into a radar
facility comprising three buildings and an underground storage tank (UST) for storage of diesel
fuel. At the time the RFI was conducted, only one abandoned building existed at the site. The
other two buildings were removed between 1992 and 1996. The UST was removed under the
direction of Jacobs Engineering Group in 1996. Analytical results and documentation of the UST
removal are presented in pages 6-18 through 6-24 of the Final Removal/Upgrade of USTs
Technical Report, Volume I (Jacobs, 1997a). The remaining building was demolished in June
2000 in association with Interim Remedial Actions (IRA5) performed at the site.

SWMU 23 is approximately 3.1 acres in size and is located 250 feet north of the northwest corner
of SWMU 22 adjacent to the western border of the base perimeter road. An intermittent un-named
tributary of Farmers Branch Creek serves as the western and northern border of SWMU 23. This
area served as an active base landfill from 1962 through 1975. Historic aerial photographs
indicate that a clay berm was constructed adjacent to the un-named tributary during its period of
operation. The area behind the berm was then filled to its existing level. The unit reportedly
received all types of waste from the flightline area. Wastes managed at SWMU 23 were similar
to the wastes managed at SWMU 22 (A.T. Kearney, 1989).

SWMU 24 is a 0.64 acre triangular strip of land located between SWMUs 22 and 23, adjacent to
the base perimeter road and security fencing. SWMU 24 served as an active landfill during the
1960's. The unit received drums of cleaning solvents, tetraethyl leaded sludge, small quantities
of undetermined waste, and may have received live ordinance (A .T. Kearney, 1989).

SWMU 25 is a 10 acre parcel of land located east of Taxiway 197, south of Taxiway Charlie,
north of SWMU 17, and west of the base security fence. The unit overlies the underground
aqueduct for Farmers Branch Creek. SWMU 25 was used as a fill area during the 1960s. It
reportedly received asphalt, concrete rubble, construction debris, metal, trees, and wood. No
hazardous materials were reportedly buried at this site; however, some of the fill materials listed
above may contain hazardous constituents. (A. T. Kearney, 1989)

U.S. Air Force Center for Environmental Excellence
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3.1 INVESTIGATION HISTORY

The "Flightline Area" has been the subject of several past investigations and reports. In past
reports, the "Flightline Area" was defined as the area containing Landfills 3, 4, 5, 7, 8, Waste
Burial Area 7, and Fire Department Training Areas 1 and 2. The investigation and
characterization of a basewide TCE plume, emanating from AFP 4, was a primary focus of past
flightline investigations conducted between 1984 and 1993. The current investigation is only
concerned with the Landfill 4 (SWMU 22), Landfill 5 (SWMU 23), and Waste Burial Area 7
(SWMU 24) portions of past flightline investigations.

Intrusive sampling performed specifically to characterize contaminants of potential concern at
SWMUs 22, 23, 24, and 25 was initiated in August 1997 based on the Draft Final RFI workplan
(HydroGeologic, 1997a). The following historical investigations have been conducted in the
vicinity of SWMUs 22, 23, 24, and 25 prior to RFI Activities.

• Site Investigation (Phase II, Stage I), February/March 1985 (Radian, 1986).

• Phase I RIIFS (Phase II, Stage II), February and April 1988 (Radian, 1989).

• IRP, Stage 2 Site Characterization Report, Flightline Area (Radian, 1990).

• IRP, Stage 2, Final Report, RI Report, Flightline Area (Radian, 1991).

• Phase I and II Report, Field Sampling, Analysis, and Testing, Carswell AFB, Landfills 4
and 5 (IT Corporation, 1993).

• Phase III Report, Field Sampling, Analysis, and Testing, Carswell AFB, Landfills 4 and
5 (IT Corporation, 1994).

• AFP 4, IRP, Basewide Groundwater Monitoring Quarterly Letter, NAS Fort Worth JRB,
(Jacobs, 1995).

• IRP, Basewide Quarterly Groundwater Monitoring, First Semi-Annual Report, NAS Fort
Worth JRB, (Law Environmental, 1996a).

• IRP, Basewide Quarterly Groundwater Monitoring, Second Semi-Annual Report, NAS
Fort Worth JRB, (Law Environmental, 1996b).

• Draft RFI of SWMUs 22, 23, 24, and 25 Carswell AFB, Texas, (HydroGeoLogic, ftc,
1997b).

3.1.1 SWMU 22 and SWMU 23 Investigations

Previous investigations of SWMUS 22 and 23 were conducted and reports prepared grouping all
of the SWMU sites within the Flightline Area together, and therefore, do not adequately
characterize conditions specific to SWMUs 22 and 23. Investigations were based on information

U.S. Air Force Center for Environmental Excellence
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obtained from record searches, personnel interviews, geophysical surveys, and sampling (including
soil, groundwater, and surface water). Site-specific geology data was gathered during borehole
drilling, sampling, lithologic logging, and geophysical surveys. Additional investigations,
including groundwater sampling and geophysical surveys, were conducted to fill data gaps
identified from initial investigation activities. The results of these investigations as well as
additional investigations conducted by HydroGeoLogic are presented in Section 5.0.

3.1.2 SWMU 24 Investigations

A RFI and IRA were initiated at SWMU 24 when a contractor encountered a partially filled 55-
gallon drum of TCE while installing an underground utility. This discovery prompted the U.S.
Army Corps of Engineers (USACE) to contract Ecology and Environment (E&E) to perform a
geophysical survey at SWMU 24 in February of 1991. Results from this survey revealed nine
distinct geophysical anomalies, indicating buried metal objects beneath the ground surface (Figure
3. 1, anomalies A through J).

Excavation activities at these anomalies were initiated by the USACE in October 1991. Area J
was added to excavation activities based on field observations. A total of thirty four 55-gallon
drums and ten 5-gallon buckets were excavated. These drums and buckets contained a total of 131
gallons of TCE and 169 gallons of TCE- contaminated liquid. Contaminated soils and liquids were
properly disposed at offsite facilities (USACE, 1992). Results from the USACE excavation
activities are presented in Table 3.1. The volume of contaminated soil removed from the• excavations and the depth of the excavations were not presented in the report.

It should be noted that groundwater monitoring conducted by Radian Corporation between 1985
and 1989 indicates that TCE concentrations at the monitoring wells located upgradient of SWMU
24 are slightly higher than TCE concentrations at any of the monitoring wells located adjacent to
and downgradient of SWMU 24.

3.1.3 SWMU 25 Investigations

No previous investigations have been performed specifically for SWMU 25, however several wells
have been installed up-, down-, and cross-gradient of SWMU 25 as part of nearby investigations.
Two monitoring wells, LFO5-02 and HM-122, were installed upgradient of SWMU 25.
Monitoring wells located downgradient of SWMU 25 include FTO8-1 1A (located south of the
aqueduct) and a nest of monitoring wells in the USGS phytoremediation area (located north of
Farmers Branch Creek).

TCE concentrations at the monitoring wells located upgradient of SWMU 25 are consistently
higher than TCE concentrations at any of the monitoring wells located downgradient of the
SWMU.

3.2 REMEDIAL ACTIONS

No past remedial actions have been conducted at SWMUs 22, 23, or 25. However, as noted
above in Section 3.1.2, the USACE excavated drums containing TCE as well as TCE-
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contaminated soils from SWMU 24 in 1991. In addition, a groundwater pump and treat system
was installed adjacent to and south of SWMU 24 in 1993. A series of 12 recovery wells were
installed and connected to the pump and treat system in 1993 and 1994 (IT, 1993 and 1994). This
pump and treat system was installed to provide hydraulic control and to remediate contaminated
gtoundwater associated with the basewide TCE plume. Soil removal actions were performed in
2000 as part of this RFI. The details regarding these actions are discussed in Section 5.0.

U.S. Air Force Center for Environmental Excellence
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Table 3.1
Summary of Drum Removal Activities

SWMU 24 USACE - 1991

Recovered
55-Gallon

Druiià

,.'
Recovered
5-Gallon
'Biickit"

Gallons of
Froduct

Recbvred

r
Soil Stockpile
TCE Conc
(mfKgY

Soil Stockpile
TCE Cone

C' (th/Kg

Soil Stockpile
TPH Cone -

(thgiKgYt
'

Disposition
o Excavatei

F Soil

3 0 0 NT NT NT Removed

3 10 11 0.153 0.0099 ND Removed

1 0 25 0.0177 0.013 87 Backfihled

0 0 0 NT NT NT Backfilled

9 0 20 <MCL <MCL C MCL Backfihled

12 0 25 0.0359 < MCL 110 Backfilled

5 0 50 <MCL <MCL <MCL Backfilled

1 0 0 0.134 1.47 90 Removed

0 0 0 NT NT NT Backfilled

0 0 0 1.35 0.245 65 Removed

34 10 131 - - - -

A total of 300 gallons of contaminated liquid was recovered and properly disposed
NT . NotTested
ND - Not detected above practical quantification limit
MCL - Maximum Contaminant Level
TCE - trichioroethene
TPH - Total petroleum hydrocarbon
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4.0 SUMMARY OF PROJECT OBJECTIVES, ACTIVITIES, AND
METHODOLOGY

4.1 PROJECT OBJECTIVES

This RFI was performed for the purpose of determining the nature and extent of soil contamination
at each of the subject SWMUs in accordance with the requirements outlined in the TNRCC RRS
Program. Specifically, the RFI was conducted to characterize the nature of the landfills, define
landfill boundaries, and to determine if a release to the environment of the constituents listed in
Title 40, 40 CFR Part 264 Appendix IX occurred at one or more of the four landfills.

Field activities performed to characterize landfill soils included: (1) geophysical surveys to assess
the nature and limits of the landfills; (2) test pits to examine and confirm the nature of wastes
buried at the landfills; (3) continuous core direct push technology (DPT) soil borings used to
further investigate the nature of landfill debris, determine the lithology of native soils, and to
support soil sample collection for laboratory analyses; and (4) the installation of monitoring wells
using hollow stem auger (HSA) drilling to support groundwater sample collection for laboratory
analyses.

4.2 INVESTIGATION STRATEGY

Prior to initiating any intrusive activities, both magnetometric and electromagnetic (EM)
geophysical methods were used to determine the areal extent of SWMU 25, identif' possible
sources of contamination, and to locate buried metallic waste and landfill waste limits for intrusive
investigation. As noted in Section 3.0, geophysical studies had been previously perfdrmed at
SWMUs 22, 23, and 24. Based on a review of the geophysical data for each SWMU, test pits
and soil borings were installed to achieve the following objectives:

• Characterize the nature and extent of buried waste at each landfill. Test pits were
excavated in areas where the strongest geophysical anomalies were encountered to survey
the nature and frequency of occurrence of waste types present at each landfill. Test pits
were excavated to depths where native soils were encountered to help determine the
vertical extent of landfill waste. Continuous DPT soil cores were collected from the
ground surface to the top of the water table to assist in determining the vertical and areal
extent of landfill waste, as well as providing lithology and depth to groundwater
information.

• Define the nature of potential chemical contamination at each landfill using broad
screening methods. DPT soil borings were placed near geophysical anomalies within each
landfill and advanced to the top of the water table. At each DPT location, soil samples
were collected every 5 feet from the surface to the top of the water table and shipped to a
fixed-based laboratory for analysis of the full suite of Appendix IX compounds. At
sampling intervals where only waste materials were recovered, samples were not collected
for chemical analysis. At test pit locations, soil samples were collected at the ground
surface and the bottom of the test pit for analysis of metals, volatile organic compounds

(VOCs), and semivolatile organic compounds (SVOCs).

U.S. Air Force Center for Environmental Excellence
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• Determine whether potential chemical release(s) from each landfill have impacted
groundwater. USA drilling was used to complete borings and install monitoring wells.
All HSA borings were completed outside the landfill boundaries where data gaps existed
from previously installed monitoring wells. Upgradient monitoring wells were used to
define the nature of groundwater entering landfills, and downgradient wells were used to
defme the nature of groundwater exiting landfill areas. Each of the HSA borings installed
during this RFI were drilled to bedrock. Monitoring wells were then installed and
screened from just above the water table to bedrock. Although the HW50289 permit
requires well screens spanning the uppermost 20 feet of uppermost aquifer, EPA Region
VI has previously expressed concerns about the interval being too large. Since bedrock
was generally less than 30 feet below ground surface (bgs), and the saturated thickness of
the alluvial terrace groundwater was generally less than 12 feet, the majority of these wells
were screened from bedrock to approximately 3 feet above the water table.

• Delineate the extent of potential soil contamination at each landfill DPT borings were
used to collect soil samples at specific intervals to delineate previously identified
compounds to background/RRS-1 levels. Analysis of these soil samples was performed
using the most definitive analytical methods available for the target compounds.

• Utilize the Synthetic Precipitation Leaching Procedure (SPLP) to obtain a Site Specific
medium-specific concentration (MSC). SPLP was utilized when the concentration of
landfill soil contaminants in DPT borings was detected at Standard 3 concentrations. DPT
soil borings were positioned directly adjacent to previous borings or test pits where
compounds had been detected at Standard 3 concentrations to collect samples at targeted
intervals. Definitive analytical methods were selected to compare with original soil
concentration totals. If soil analyte concentrations were above RRS-2 groundwater
protection standards for industrial soil, the SPLP method was performed, the liquid extract
analyzed, and the result compared to the TNRCC RRS-2 groundwater standard.

• Determine if free-phase DNAPL was present in bedrock depressions beneath SWMUs
23 and 24. DPT borings were used to determine the lowest elevation of bedrock under
SWMU 24. Monitoring wells were then installed within each SWMU at identified bedrock
depressions. These monitoring wells were drilled 0.5 feet into the bedrock and sampled
for visual identification of DNAPL, as well as VOC analysis. This screening activity was
performed to confirm that buried drums known to have contained chlorinated solvents, and
now removed from SWMU 24, had not resulted in the deposition of DNAPL beneath
SWMUS 23 or 24.

4.3 PROJECT ACTIVITIES

The RFI Work Plan, prepared by HydroGeoLogic in January 1997, was approved in August 1997
and field activities immediately commenced. Initial field activities at SWMUs 22, 23, 24, and 25
were conducted between August 1997 and September 1997. These activities included soil
sampling from 28 test pits and 7 soil borings; surface water and sediment sampling; geophysical
surveys of SWMU 25 and the northwestern portion of Carswell Golf Course; and the installation
of 3 monitoring wells. It should be noted that surface water and sediment sampling results will

U.S. Air Force Center for Environmental Excellence
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be evaluated and presented separately from this report as part of a baseline human and ecological
risk assessment of sediments, surface water, and groundwater at NAS Fort Worth JRB in
association with an ongoing focused feasibility study (PS) of the basewide TCE plume. Test pits
and the initial soil borings were used to collect 35 surface and 28 subsurface soil samples at 35
locations. Groundwater samples were collected at 7 monitoring well locations. Both soil and
groundwater samples were analyzed for metals (RCRA list), mercury; VOCs -AFCEE QAPP list;
and SW8270B for SVOCs - AFCEE QAPP list. A Draft RFI Report summarizing the analytical
results of field activities was prepared and submitted in December 1997 (HydroGeoLogic, 1997b).
After review by the TNRCC, it was determined that additional delineation and characterization

sampling was necessary using the Appendix IX analyte suite.

A technical memorandum summarizing proposed additional sampling was submitted to the United
States Air Force (USAF) in March 1997. This technical memorandum was approved in April
1998 and field activities commenced in May 1998. Field activities conducted in 1998 included the
installation of 25 continuous core DPT soil borings and the sampling of 2 monitoring wells. Soil
borings were used to collect 24 surface and 77 subsurface soil samples at 25 locations.
Groundwater samples were collected at the 2 monitoring well locations. Both soil and
groundwater samples were analyzed for the broad spectrum suite of Appendix IX compounds and
cis- 1 ,2-dichloroethene.

In 1999, 25 soil borings and surface sample locations were completed at SWMUs 22, 23, 24, and
25. These borings were used for several purposes: (1) to define lithologically the areal extent of
SWMU 25; (2) to assess potential contaminant impacts in the western portion of SWMU 25 with
analysis of soil samples for Appendix IX analytes; (3) to delineate Standard 2 and 3 detections at
each SWMU; (4) to confirm previous Standard 3 results at each SWMU; and (5) to perform SPLP
analysis on confirmed Standard 3 detections at each SWMU. A total of 15 surface and 29
subsurface soil samples were collected. Delineation samples were targeted for specific analytes
using the most definitive EPA analytical methods available. Two monitoring wells were also
installed downgradient of SWMU 25. One round of groundwater sampling was performed at
monitoring wells located directly downgradient of each SWMU. A total of five monitoring wells
were sampled in 1999. Groundwater at each monitoring well was analyzed for Appendix IX total
metals by SW6O1OB/SW7470A; Appendix IX VOCs by SWS26OB; and Appendix IX SVOCs by
SW8270C. Both of the SWMU 25 monitoring wells were analyzed for the above set of analytical
suites only; however, additional Appendix IX analytical methods for groundwater analysis were
selected for the other three SWMUs based on the unique contaminants of potential concern
(COPCs) that were detected in the soil of each SWMU. For example, groundwater from the
monitoring well located downgradient of SWMU 22 was also analyzed for organochlorine (OC)
pesticides/polychlorinated biphenyls (PCBs) by SW8080A, and groundwater from the monitoring
wells located downgradient of SWMUs 23 and 24 was also analyzed for organophosphorus
pesticides by SW8 141.

In January 2000, 11 soil boring and surface sample locations were completed at SWMUs 22 and
23. These borings were used to delineate Standard 2 and 3 detections at each SWMU, veri'
previous Standard 3 results, and to perform SPLP analysis on confirmed Standard 3 detections.
A total of 8 surface and 12 subsurface soil samples were collected. In addition, 16 monitoring
wells were sampled to confirm and delineate O,O,O-TEPA detected in a monitoring well located

U.S Air Force Center for Environmental Excellence
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downgradient of SWMU 23. Additionally, monitoring wells located directly downgradient of each
SWMU were sampled for specific compounds detected and confirmed in soil at each SWMU.
Groundwater samples from each of these was analyzed for Appendix IX total metals by
SW6OI0AISW747OA; Appendix IX VOCs by SW8260B; and Appendix IX SVOCs by SW8270C.
At SWMU 22, additional analysis was performed for Appendix IX pesticides by SW8O8OA; at
SWMUs 23, the additional analysis performed was Appendix IX organophosphorus pesticides by
SW8 141.

In March 2000, an additional 31 soil boring and surface samples locations were completed at
SWMUs 22, 23, 24, and 25. The purpose of these boring was to further delineate Standard 2 and
3 detections at each SWMU, verify previous Standard 3 results, and to perform SPLP on
confirmed Standard 3 detections at each SWMU. A total of 14 surface and 17 subsurface soil
samples were collected. Again, delineation samples were targeted for specific analytes using the
most definitive EPA analytical methods available. In addition, groundwater samples were
collected from 19 monitoring wells to confirm previous results, and to further delineate detections
of 0,0,0-TEPA. Sample analysis was targeted for 0,0,0-TEPA using 5W8141 with
confirmation analysis performed using the GC/MS method SW8270 in the Single Ion Mode (MM).

In April 2000, IT Corporation performed geophysical surveys at SWMU 24 to verify that all
drums (potentially containing chlorinated solvents) had been removed by the USACE during
remedial actions conducted in 1991. In addition, IT Corporation installed 16 DPT soil borings
and 4 monitoring wells at SWMUs 23 and 24 to determine the depth to bedrock and if any
DNAPL was present on the bedrock surface. At SWMU 23, two soil borings were used to collect
subsurface soil samples for VOC analysis, and two monitoring wells were installed 0.5 feet into
the bedrock surface adjacent to the each DPT boring. Soil samples from DPT borings were
collected in 5-foot intervals from 5 feet bgs to the top of the water table. At SWMU 24, 14 DPT
soil borings were used to characterize the topography of the bedrock surface. Soil samples were
collected only in the capillary fringe at each DPT location for screening level analysis of VOCs.
Two monitoring wells were then installed 0.5 feet into the bedrock surface at locations determined
to be the lowest points of the bedrock surface within the landfill. All four monitoring wells (two
at SWMU 23 and two at SWMU 24) were used to screen for DNAPL on the bedrock surface
below each SWMU. The two wells installed within SWMU 23 were removed after one round of

groundwater sampling.

In June 2000, an additional 25 soil boring and surface sample locations were completed at SWMUs
22, 23, 24, and 25. These borings were used to further delineate Standard 2 and 3 detections at
each SWMIJ, to verify previous Standard 3 results, and to perform SPLP on confirmed Standard
3 detections at each SWMU. A total of 17 surface and 29 subsurface soil samples were collected.
Again, delineation samples were targeted for specific analytes using the most definitive EPA
analytical methods available.

In July and August 2000, IT Corporation conducted IRAs at each SWMU to remove identified
Standard 3 contaminated soil. For the purpose of removing soils with Standard 3 detections one
excavation was completed at SWMU 22; two excavations were completed at SWMU 23; four
excavations were completed at SWMU 24; and five excavations were completed at SWMU 25.
Sidewall and floor samples were collected at each excavation to confirm that all Standard 3
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contaminated soil had been removed. These analyses were targeted for the specific Standard 3
contaminants driving the need for each excavation. Validated confirmation results from these
excavations are presented in Appendix M. Additionally, six excavations were completed at
SWMU 24 for the purpose of investigating and removing metallic objects (including buried drums)

identified during the May 2000 geophysical survey. In excavations where drums were
encountered at SWMIJ 24, a broad screening analysis was used for confirmation sampling to
determine the nature of contaminants contained within the drums, and to ensure these contaminant
were sufficiently removed from the excavations. Validated confirmation results from the drum
removal excavations are also presented in Appendix M. Detailed descriptions of IT's excavation
can be found in the February 2001 Final Completion Report, Remedial Actions at Landfills LF-04,
LF-05, LF-08, and Waste Burial Area WP-07 (IT Corporation, 2001).

The REI sampling effort presented in this document was performed in accordance with the project
Work Plan (HydroGeoLogic, 1997a). Data presented in this RFI Report includes a summary of
all intrusive activities and analytical results generated during the soil and groundwater sampling
programs.

4.4 FIELD SAMPLING METHODOLOGY

The field tasks described in the following sections were conducted to achieve the project
objectives. As previously noted, each of the SWMUs received various types and amounts of
construction debris throughout their respective periods of operation. Although suspected,
documentation confirming unauthorized dumping of hazardous wastes and hazardous constituents
has not been obtained. The field tasks described in the following sections were chosen by
evaluating the type and purpose of data required to characterize each SWMU. Geophysical
surveys, installationof DPT soil borings, test pit installation, and installation of monitoring wells
served as a cost-effective means for gathering samples for visual observation, field screening, and
laboratory analyses.

The following sections describe the methods employed for geophysical surveys, soil sampling,
installation of DPT soil borings and monitoring wells, and groundwater sampling.

4.4.1 Geophysics

Two geophysical surveys were conducted at SWMU 25 by HydroGeoLogic; an EM survey and
a magnetic survey were performed. The EM survey was used to identi' and map areas with
apparent conductivity contrasts. The magnetic survey was used to locate buried ferrous objects
such as tanks, pipelines, and metallic debris. The purpose of the geophysical surveys was to
determine the lateral extent of the landfill and to provide information for the selection of optimal
intrusive sampling locations.

A systematic grid was established at the SWMU using a tape measure for distance and a transit
for trueness. Survey lines were spaced every 20 feet and stations along the lines were marked at
spacings of 50 feet,

U.S. Air Force Center for Environmental Excellence
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The EM survey was conducted using a Geonics EM3 1 with a DL720 digital data recorder. The
apparent conductivity of the ground is linearly related to the quadrature component and is
measured in millisiemens per meter. The in phase component, measured in parts per thousand,
is sensitive to large metallic objects. The EM survey procedure consisted of carrying the
instrument along the survey lines. The quadrature and in phase readings were digitally recorded
every 5 feet except where prevented by surface obstructions.

The magnetic survey was performed with a Gem Systems GSM- 19 magnetometer/gradiometer,
which is capable of measuring the total magnetic field intensity and the vertical magnetic gradient.
The vertical magnetic gradient measures the difference in the total field intensity of the earth's
magnetic field between two sensors positioned at different fixed heights above the ground. The
total magnetic field intensity, measured in nanoteslas (nT), and the vertical magnetic field
gradient, measured in nT per meter, were digitally recorded approximately every 5 feet along
survey lines except where prevented by surface obstructions. A GSM- 19 magnetic base station
was also established at SWMU 25 to correct for diurnal variations in the Earth's magnetic field.

The geophysical data was downloaded and evaluated in the field for data quality and to make
preliminary interpretations. Corrections for diurnal variations in the Earth's magnetic field were
applied to the magnetic data before evaluation. The EM and magnetic results were placed on a
grid and contoured with Surfer© for Windows and displayed as contour maps and 3-dimensional
mesh diagrams. Figures presenting the results of these geophysical surveys are presented in
Section 5.0.

Geophysical surveys at SWMUs 22 and 23 were performed by Radian Corporation in 1985.
Results of these surveys, which utilized a combination of EM, earth resistivity vertical electrical
soundings, and magnetometer techniques, are detailed in the IRP Phase II, Stage I, Volume I -
Final Report (Radian, 1986). Figures from the Radian Final Report depicting the EM data at each
SWMU are presented in Section 5.0 of this RFI report.

Geophysical surveys at SWMU 24 were performed by E&E in 1991. Results of this survey,
which utilized a combination of ground penetrating radar and EM, are detailed in a report entitled
RFllRemediation Plan, Removal of Buried Drums and US]', SWMU 24, Waste Burial Area
(USACE, 1991). The USACE excavation locations are presented in Figure 3.1. Confirmatory
geophysical surveys were also performed at SWMU 24 by IT Corporation in 2000. Results of this
survey, utilizing a combination of magnetic, time domain EM induction and frequency domain EM
techniques, are detailed in the Draft Surface Geophysical Survey Repon, Waste Pile No. 7 Site (IT
Corporation, 2000). This report is presented as Appendix K.

4,4.2 Soil Sampling

Surface soil samples were collected adjacent to test pits and DPT borings using a stainless steel
trowel and bowl. Subsurface test pit samples were collected from the bucket of the backhoe used
to excavate the pit. Subsurface Appendix IX characterization soil samples were collected at 5-foot
intervals until the water table or bedrock was encountered using a DPT sampling rig to minimize
investigative derived waste.
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In 1998, a vibra-core DPT system was used to advance dual cased sampling barrels into the
subsurface. This triple cased sampling system consisted of a 3-foot long by 2.75-inch outer
diameter drive casing, a 2-inch inner diameter core barrel, and six, 6-inch inner stainless steel
sample sleeves that were simultaneously pushed, driven, or vibrated into the ground. After being
advanced 3 feet, the inner barrel was retrieved, while the drive casing was left in place to prevent
the borehole from collapsing. This drive casing ensured that subsequent soil samples were
collected from the targeted interval and eliminated slough from higher up in the borehole.

In 1999 and 2000, a Strataprobetm DPT system was used to advance dual cased sampling barrels
into the subsurface. This double cased sampling system consisted of a 2-foot long by 2-inch outer
diameter split spoon soil piston sampler and four, 6-inch inner stainless steel sample sleeves that
were simultaneously pushed and driven into the ground. The piston prevents the sampler from
filling as it is advanced to depth. After being advanced 2 feet, the inner drive string is retrieved
to the surface.

Continuous soil samples were collected in stainless steel liners inside the sample barrel. The 1998
DPT subsurface sampling intervals were centered on 5 foot intervals in the following manner: 3.5
to 6.5 feet; 8.5 to 11.5 feet; 13.5 to 16.5 feet; and 18.5 to 21.5 feet. The 1999-2000 DPT
subsurface sampling intervals were centered on 5-foot intervals in the following manner: 4 to 6
feet; 9 to 11 feet; 14 to 16 feet; and 19 to 2lfeet. A stainless steel sleeve with 100 percent
recovery was selected for VOC analysis from each sampling interval. This sleeve was then
immediately sealed with a Teflontm-lined plastic cap to avoid loss of volatiles. Soil samples
collected for other analyses were containerized in glass jars with TeflonThlined caps. All samples

• were immediately preserved in a cooler and shipped to the laboratory for analysis. Cuttings from
all soil borings were containerized in Department of Transportation approved 55-gallon drums and
labeled. Each boring was backfilled with a slurry grout mixture in accordance with the RFI Work
Plan (FlydroGeoLogic, 1997a).

Soil samples collected from test pits and borings in 1997 were analyzed for metals by SW6O1O-
standard, VOCs by SW8260, and SVOCs by SW8270 (Table 4.1). In 1998, characterization soil
samples were analyzed for the full suite of Appendix IX compounds (Table 4.2). Soil samples
collected during delineation phases in 1999 and 2000 used definitive analyses for selected analytes.
Specific samples for each of these rounds are detailed in the following tables: October 1999 (Table
4.3); January 2000 (Table 4.4); March 2000 (Table 4.5); and June 2000 (Table 4.6). Soil boring
and test pit logs are presented in Appendix A. Soil Field Sampling Report Forms are presented
in Appendix B.

Some of the boring identification numbers at SWMU 24 were changed in the ERPIMS database
to avoid the use of the same borehole names across multiple sites. The previous boring names
have been left the same in the text, figures, and tables to minimize confusion between the draft and
fmal version of the RFI. Table 4.7 will serve as a reference guide between the ERPIMS database
and the former boring identification numbers.

4.4.3 Monitoring Well Construction

Three monitoring wells were installed downgradient of SWMU 25 (WHGLTA8O1, WHGLTA8O3,
and WHGLTAOO2) and one well (WHGLTAOO3) was installed downgradientof SWMUs 22, 23,
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and 24. These wells were installed to provide adequate downgradient coverage and to fill in
groundwater data gaps. A total of five monitoring wells were also installed within SWMUs 23,
24, and 25: WITCTA59 and WJTCA6O, (SWMU 23), WITCA57 and WITCTA58, (SWMU 24),
and WHGLTAUQ4 (SWMU 25). All of the WITCTA monitoring wells were drilled 0.5 to 1-foot
into the bedrock to identify bedrock lithology and insure that well screens were positioned to
sample potential DNAPL. Each of the WITCTA monitoring wells were gauged for DNAPL and
sampled for VOCs. Monitoring wells WITCTA 59 and WITCTA6O were abandoned prior to the
installation of the municipal landfill cover, after it was determined that no free-phase DNAPLs
were present in these wells. Although no evidence of free-phase DNAPL was found in
WJTCTA57 and WJTCTA58, these monitoring well were left in place for potential use in future
groundwater monitoring. Monitoring well WHGLTAOO4 was initially installed as an upgradient
monitoring well for SWMU 25; however, it was subsequently determined that the western
boundary of SWMU 25 extended approximately 250 feet west of the well. Monitoring well
completion details are presented in Table 4.8.

All monitoring wells were screened from the bedrock surface to above the water table, because
the saturated intervals were less than 20 feet. The monitoring wells were constructed using flush-
threaded 2-inch diameter Schedule 40 pvc casing and screen. The bottom of the screen was
capped using a flush threaded PVC cap. All casing was new and unused. The filter pack consisted
of silica sand and extended from the bottom of the hole to at least 2 feet above the top of the well
screen. The bentonite seal consisted of at least 2 feet of bentonite between the filter pack and the
casing grout. The bentonite was hydrated before placement, and only 100 percent sodium
bentonite was used. The casing grout extended from the top of the bentonite seal to ground
surface.

For flush-mounted completions, the casing was cut about 3 inches below the land surface and fitted
with a water-tight casing cap to prevent surface water from entering the well. A freely draining
valve box with a locking cover was also placed over the casing. When an above-ground surface
completion was used, the well casing was extended 2 or 3 feet above land surface. A casing cap
was provided for each well, and the extended casing was shielded with a steel sleeve that was
placed over the casing and cap, and seated in a 3-foot by 3-foot by 4-inch concrete surface pad.
It should be noted that IT Corporation installed four above-ground surface completion monitoring
wells. A Monitoring Well Construction Form was completed for each well. The monitoring well
construction details are presented in Appendix C.

4.4.4 Monitoring Well Development

Monitoring wells were developed following procedures outlined in HydroGeoLogic's 1997 RFI
Field Sampling Plan (FSP) (ilydroGeoLogic, 1997a). These procedures included: (1)
development of installed monitoring wells no sooner than 24 hours after installation to allow for
grout curing; (2) the removal of all drilling fluids used during well construction; (3) the use of
pumps to develop wells; (4) development until stabilization criteria had been reached; and the
turbidity of the well is less than 10 nephelometric turbidity units (NTU) remaining within a 5 NTU
range for at least 30 minutes; (5) documentation of discharge water color and volume; (6) removal
of all potential sediment in the bottom of the well; (7) no detergents, soaps, acids, bleaches, or
other additives used to develop the well remain; and (8) all equipment be decontaminated prior
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to initiating development activities. Data collected during monitoring well development was
documented on well development forms. These forms are presented in Appendix D.

4.4.5 Groundwater Sampling

Groundwater purging and sampling was performed in accordance with protocols established in
ilydroGeoLogic's 1997 FSP. These protocols closely follow the recommendations outlined in
EPA research paper entitled Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures
(April 1996). Sampling data and purging parameters for each well and each sampling event were
recorded on Field Sampling Report Forms. Completed groundwater Field Sampling Report Forms
can be found in Appendix B, and a summary of the groundwater sampling can be found in Table
4.9.

4.4.6 Surface Water and Sediment Sampling

In September 1997, a total of 11 surface water and sediment samples were collected as part of the
initial investigation. The locations and procedures for surface water and sediment sampling
followed those outlined in ilydroGeoLogic's FSP (HydroGeoLogic, 1997a). An additional
sediment sample was collected from a location where surface water was not present at the time of
sampling, as the location was within an intermittent stream (sample EUFIGLTAO13). These
samples were analyzed for metals and mercury, VOCs, and SVOCs as summarized in Table 4.10.
As previously mentioned, these media are being addressed separately from this report as part of
a baseline human and ecological risk assessment in association with an ongoing focused FS of the
basewide TCE plume.

4.4.7 Site Surveying

All locations of field activities were surveyed by a state of Texas certified land surveyor. The
surveys were third order (Urquhart, 1962), and an XY-coordinate system was used to identify
locations. The X-coordinate was the east-west axis; the Y-coordinate was the north-south axis.
The reference location was the origin. All surveyed locations were reported using the State Plane
Coordinate System. Table 4.11 presents the X and Y coordinates in state plane coordinate values,
the ground elevation, and the measuring point elevation if the location is a groundwater monitoring
well. The elevations of all newly installed wells were surveyed at the water level measuring point
(notch or colored mark) on the riser pipe. The elevation of the ground surface at each water level
measuring point was also included in the survey.

The XY-coordinates for each sample location was determined to within 0. 1 feet and referenced
to the State Plane Coordinate System. Vertical control was to the NGVD and was within 0.01 feet
for all sampling locations.

4.4.8 Record Keeping

Records of field and laboratory activities were documented on standard forms (Section 8.0 of the
FSP). Project data such as geophysical surveys, groundwater level measurements, boring logs,
survey data, well construction forms, chain-of-custody forms, and equipment calibration logs were
reviewed for accuracy and completeness. These documents were reviewed by the Project Manager
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daily during field sampling events and retained in the project files. The chain-of-custody forms
can be found in Appendix E.

4.4.9 Chronology of Field Work

The chronology of project tasks and dates are presented Table 4.12.

4.5 FIELD QUALITY ASSURANCE/QUALITY CONTROL

The project QAPP and FSP require that field QC samples be collected in order to assess the impact
of site conditions, sample collection activities, and site matrix on the analytical results. The field
QC samples known collectively as field blanks are used to assess if sampling activities introduce
contamination into environmental samples. Other field QC samples are used to assess the impact
of site matrix and sample collection on analytical accuracy and precision.

Field blanks include:

• Ambient blanlcs. These blanks are collected for VOCs, only when there is a potential
ambient contamination source (e.g., active runways, engine test cells, gasoline motors in
operation) that could introduce contamination into the samples during sample collection.
Ambient blanks are prepared on site, at the time of collection of the associated samples,
downwind of the potential contamination source, using ASTM Type II reagent grade
water. Ambient blanks are used to assess whether VOC contamination that is not
representative of site conditions is being introduced into environmental samples due to
ambient conditions.

• Equipment blanks. These blanks are collected daily and are analyzed for all analytes that
are being analyzed in the associated field samples. Equipment blanks are collected by
pouring or pumping ASTM Type II reagent grade water over or through sampling
equipment immediately following decontamination. Equipment blanks are used to assess
whether site decontamination procedures adequately prevent cross-contamination between
samples.

• Trip blanks. Trip blanks consist of VOC sample vials filled in the laboratory with ASTM
Type II reagent grade water, transported to the sampling site, handled like an
environmental sample, and returned to the laboratory for analysis. Trip blanks are not
opened in the field. Trip blanks are prepared only when VOC samples are collected and
are analyzed only for VOC analytes. Trip blanks are used to assess the potential
introduction of contaminants from sample containers or during the transportation and
storage process.

Other field QC samples collected during RFI activities include:

• Field duplicate samples. A field duplicate sample is a second sample collected at the same
location as the original sample (the 'parent' sample). Duplicate samples are collected
simultaneously, or in immediate succession, using identical recovery techniques, and
treated in an identical manner during storage, transportation, and analysis. Field duplicate
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sample results are used to assess precision of the sample collection process. One duplicate
sample was collected for every ten groundwater and soil samples collected. The sample
containers were assigned an identification number in the field so that they could not be
identified (blind duplicate) as duplicate samples by laboratory personnel performing the
analysis. Specific locations were designated for collection of field duplicate samples prior
to the beginning of sample collection.

Matrix spike (MS)/matrix spike duplicate (MSD) samples. An MS/MSD sample pair
consists of duplicate aliquots of an environmental sample spiked with known concentrations
of all analytes being analyzed for in the sample. MS/MSD samples are used to assess any
potential bias introduced by the sample matrix on analytical accuracy or precision. One
MSIMSD pair was collected for every 20 groundwater and soil samples collected. Specific
locations were designated for collection of MS/MSD pairs prior to the beginning of sample
collection.

4.6 LABORATORY ANALYSIS

SW6O1OA-standard -
SW7470A/SW7471A -

SW8260A -

SW8270B -

Metals (RCRA List)
Mercury
Volatile Organics
Semivolatile Organics

Samples collected in 1998 as partof this RFI were analyzed for the fill! suite of 40 CFR Appendix
IX constituents. In accordance with the AFCEE Basewide QAPP (HydroGeoLogic, 1998b), the
following EPA Methods were used to cover the full Appendix IX list:

• SW8260A
• 5W8270B
• SW8O8OA
• SW8140
• SW8151
• SW8290
• SW9O1OA/SW9012
• SW9030
• SWÔO1OA-standard
• 5W7470A/7471A

- Volatile Organics
- Semivolatile Organics
- Organochlorine Pesticides and PCBs
- Organophosphorus Pesticides
- Chlorinated Herbicides
- Dioxins and Furans
- Cyanide
- Sulfide
- Trace Elements (Metals)
- Mercury

The following EPA Methods were used during the delineation phase of sampling:

• SW8260B
• 5W8270C
• SW6OIOB-trace
• SW7000-series
• SW7470A/SW7471A -

- Volatile Organics
- Semivolatile Organics
- Trace Elements (Metals)
- Trace Elements (Metals)

Mercury
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• SWSO8OA - Organochiorine Pesticides and PCBs
• SW8310 - Polynuclear Aromatic Hydrocarbons (PAH5)
• SW8141/SW8270 SIM - 0,0,0-TEPA

4.6.1 Analytical Program

The data generated by this project were of sufficient quality and quantity to meet the overall
project objective, which is closure of SWMUs 22, 23, 24, and 25 under the TNRCC RRSs. See
subsection 4.6.3 for a detailed discussion of data quality and completeness.

Data from the following categories were required for this study:

• Site Characterization - Data were used to evaluate physical and chemical properties of
buried waste, soil, groundwater, and surface water. The data were also used to
characterize the nature and extent of any contaminants detected.

• Health and Safety - Data were used to establish the level of protection needed for the work
party and other site related personnel. These data were gathered by the use of organic
vapor analyzers and Drager tubes during intrusive activities.

• A combination of screening level data and definitive level data was used during this RFI.
Health and safety data were collected as screening data. All soil and water samples were
analyzed following EPA Level III SW846 protocols. The definitions of screening data and
definitive data, as established by the EPA (EPA, 1993), are described below:

• Screening Data with Definitive Confirmation - Screening data are generated by rapid, less
precise methods of analysis with less rigorous sample preparation. Sample preparation
steps may be restricted to simple procedures such as dilution with a solvent, instead of
elaborate extraction/digestion and cleanup. Screening data provides analyte identification
and quantification. Although the quantification may be determined using analytical
methods with QA/QC procedures and criteria associated with definitive data, screening
data without associated confirmation data are not considered to be data of known quality.

• Definitive Data - Defmitive data are generated using rigorous analytical methods, such as
approved EPA reference methods. Data are analyte-specific, with confirmation of analyte
identity and concentration. These methods produce tangible raw data (e.g.,
chromatograms, spectra, digital values) in the form of paper printouts or computer-
generated electronic files. Data may be generated at the site or at an off-site location, as
long as the QA/QC requirements are satisfied. For the data to be definitive, either
analytical or total measurement error must be determined.

The data generated by the laboratory analysis of samples were sufficiently sensitive to allow
comparison of the results to the TNRCC RRSs. The 2000 Basewide QAPP (HydroGeoLogic,
2000) describes each method that was performed as part of the investigation and outlines the QA
measures the contract laboratory must follow. The methods of analysis selected for samples
collected from NAS Fort Worth JRB produced screening as well as definitive data.
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4.6.2 Chronology of Laboratory Analyses

A chronology of the analyses performed by the laboratory is presented in Appendix F. This
chronology shows each project sample, collection date, and date of each reported analytical run
for each method.

4.6.3 Quality Assurance/Quality Control Program

The current primary project QA/QC document is the 2000 Basewide QAPP (HydroGeoLogic,
2000). This document is based on versions 1.1, 2.0, and 3.0 of AFCEE's Model QAPP, with
some base-specific modifications. The original project QAPP was produced by CH2M HILL
(CH2M HILL, 1996b). This QAPP, incorporated by reference in HydroGeoLogic's RFI/CMS
QAPP (HydroGeoLogic, 1997a), was the principal data QC for all data produced before March
1998. All analytical data associated with field activities conducted from March 1998 through
March 2000 were produced under the QC requirements of the HydroGeoLogic Basewide QAPP
(HydroGeoLogic, 1998b). This QAPP was superceded by the 2000 Basewide QAPP
(HydroGeoLogic, 2000) in March, 2000. The requirements of the Basewide QAPP5 are
supplemented by each project laboratory's Quality Assurance Plan. Together, these two
documents detail the requirements which must be followed in order to generate data of the level
of quality required to support the project decision-making process. Among the requirements
contained in these documents is the requirement for review of the data at several levels at the
laboratory. Each benchtop chemist is responsible for a 100 percent review of all data generated,
as is each laboratory section manager (or designee). Subsequent to analyst review, 10 percent of
data are reviewed by the laboratory QA department prior to assembly of each data report. Each
final data report is reviewed by the laboratory project manager prior to release from the
laboratory. Laboratory-specific exceptions to the QAPP are presented in Appendix G.

4.6.3.1 OAIOC Program Performance

Evaluation of the QC and analytical data provided by the laboratory showed that there was general
compliance with the QA/QC program. There were cases where individual analytes or QC
elements did not meet program criteria. If these QC failures were serious enough, the laboratory
performed re-analysis after attempting corrective action. Where re-analysis was not performed
or corrective action was not successful, the data were qualified in accordance with the method-
specific requirements of Section 7.0 and the general requirements of Section 8.0 of the Basewide
QAPP (HydroGeoLogic, 1998b).

The QC events that commonly caused re-analysis for organic methods to be necessary were
surrogates not meeting percent recovery criteria, internal standards not meeting peak area criteria,
and analyte detections above the calibrated range of the instrument. Metals analyses by Graphite
Furnace Atomic Absorption (GFAA) were often re-analyzed due to poor recovery test
performance.

A total of 6,048 data points were generated by the analyses of project groundwater samples. Of
these, 87 were rejected due to failure to achieve QA/QC program requirements. Total project
groundwater data completeness is calculated to be 98.6 percent, which meets the project
groundwater data completeness goal of 95 percent. A total of 43,080 data points were generated
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by the analyses of project soil samples. Of these, 1,662 were rejected due to failure to achieve
QA/QC program requirements. Total project soil data completeness is calculated to be 96.1
percent, which meets the project soil data completeness goal of 90 percent. A total of 221 data
points were generated by the analyses of project soil samples prepared by SPLP. Of these, none
were rejected due to failure to achieve QA/QC program requirements. Total project SPLP soil
data completeness is 100 percent.

Completeness was also calculated on the basis of each analyte and matrix combination. The
results of these calculations are presented in Appendix H.

4.6.3.2 OA Activities

The Quanterra Laboratory in Tampa, Florida and Denver, Colorado was used for analysis of
samples collected in 1997. No audits were performed on this laboratory.

On March 25-26, 1998, the HydroGeoLogic project chemist, assisted by a Law Engineering
project chemist, performed a QA audit of the facilities and practices of the Recra laboratory
(currently Severn Trent Laboratories) in University Park, Illinois. The auditors reviewed the
laboratory's Quality Assurance Plan, evaluated the laboratory's recent state certification
performance evaluation sample results, reviewed the laboratory's standard operating procedures,
and conducted an on-site inspection of the laboratory's facility. The laboratory was found to have
sufficient expertise, resources, and procedures to generate definitive and legally defensible data.
The laboratory QA audit report is provided as Appendix I.

4.6.4 Data Evaluation

This section describes the analytical methods and QC program utilized for the RH of SWMUs 22,
23, 24, and 25 at NAS Fort Worth JRB. The analytical methods used for the analysis of the field
samples are described in the 2000 Basewide QAPP (HydroGeoLogic, 2000).

The objective of the Data Quality Evaluation (DQE) is to provide a professional review of the
analytical data packages submitted by the laboratory. The DQE consists of laboratory QC data
and field QC data review, to indicate which data are usable, usable with qualification, or unusable.
The analytical procedures used to generate field sample data are evaluated in accordance with the
general and method specific QC criteria listed in Sections 5.0, 6.0, 7.0, and 8.0 of the 2000
Basewide QAPP (HydroGeoLogic, 2000).

The following items of laboratory QC data are reviewed:

• Sample integrity
• Sample completeness• Preparation and analysis holding times
• Laboratory preparation and analysis methods
• Method accuracy and precision (e.g., MS/MSDs, dilution tests)
• Laboratory performance criteria (e.g., blanks, LCS recoveries, surrogates, internal

standards)
• Instrument initial calibration and continuing calibration checks
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Field QC performance is evaluated through evaluating field duplicates, field blanks, field
documentation, and shipping criteria.

4.6.5 Methodology for Data Quality Assessment

The analytical results for samples collected in 1997 were validated by IT Corporation. The
analytical results for samples collected in 1998 were validated by Law Engineering. The analytical
results for samples collected in 1999 were validated by HydroGeoLogic. The analytical results
for samples collected in 2000 were validated by IT Corporation and HydroGeoLogic. The data
were evaluated in accordance with the procedures and acceptance criteria contained in the
Basewide QAPP that was current at the time of data generation. All results from all analytical
methods (with the exception of sulfide results) were evaluated with respect to the requirements of
definitive data at the equivalent of an EPA level Ill review. The data review identified those data
which were unusable due to serious QC deficiencies, as well as other data which were affected by
QC problems but not of sufficient severity to warrant rejection. Rejected data were qualified 'R',
while qualifiers of lesser severity were applied to usable data where necessary. These qualifiers
are defined in subsection 4.6.7. The validation reports for each sample delivery group (SDG) are
presented in Appendix H.

Subsequent to the data validation process, the required data validation qualifiers were entered into
the project database. The accuracy of the validation and data entry process was checked at all
stages. The 'as received' accuracy of each electronic data deliverable (EDD) for each data
package was verified by comparing the contents of each EDD to the hardcopy of that data package
(or SDG) at a 10 percent rate. The accuracy of the validation qualifiers was also checked on the
final database output at a rate of 10 percent.

4.6.6 Selection of Analytical Methods

Analytical methods selected for the characterization phase of this investigation were based on their
ability to screen the entire Appendix IX analyte list of compounds. Analytical methods capable
of detecting a broad range of compounds while achieving the lowest Method Quantitation Limits
(MQLs) and Method Detection Limits (MDLs) were selected for Appendix IX screening.

MDLs for these methods either met or exceeded background concentrations for the majority of
constituents analyzed. There were some chemicals, however, for which the MQL5 were above
background levels for inorganics or the MCL for organics. Examples of these chemicals include
antimony, arsenic, cadmium, chromium, lead, selenium, silver, thallium, vanadium,
benzo[cflanthracene, benzo[a]pyrene, benzo[b]fluoranthene, bis(2ethylhexly)phthalate, chrysene,
dieldrin, and indeno[1 ,2,3-c, d]pyrene.

Chemicals detected during characterization soil sampling with MQLs above TNRCC RRS-2 MSCs
were analyzed during delineation soil sampling using more sensitive analytical methods. EPA
SW-846 Methods capable of achieving MDL5/MQLs that met or were lower than a contaminant's
MSC, or background concentration, were used for delineation. This tiered approach eliminated
the need to perform 12 separate analytical methods for metals and 2 separate analytical methods
for SVOCs during the initial screening, while minimizing the chance of encountering false
negatives.

U.S. Air Force Center for Environmental Excellence
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4.6.7 Definition of Data Qualifiers

Data from this investigation were analyzed according to procedures outlined in the September,
1998 TNRCC Interoffice Memorandum (TNRCC, 1998a). Analytical results were validated and
assigned appropriate qualifiers as outlined below:

• "F" Qualifier - Detection between a compound's Sample Quantitation Limit
(SQL) and Practical Quantitation Limit (PQL). Indicates
that the compound is present, but the concentration is
estimated.

• "J" Qualifier - Estimated detection. The contaminant was positively
identified and the associated value is an estimated
concentration.

• "5" Qualifier - Analytical result obtained using a screening method. May
be used in conjunction with any other qualifier on this list.

• "U" Qualifier - The contaminant was analyzed for, but was not detected
above the SQL. The associated value is the compound PQL.
The U qualifier is also used to quali' detections where
contamination was present in associated QA/QC samples.

• "Ui" Qualifier - The contaminant was analyzed for, but was not detected.
The associated PQL value is an estimate and may be
inaccurate or imprecise.

• "R" Qualifier - Results deemed unusable or rejected. The contaminant may
or may not be present.

• No Qualifier - The analyte was detected at the reported concentration.

For validation, the hierarchy of qualifiers is: "R" > "Ui" > "U" > "F" > "J" > "no
qualifier:.

4.6.8 Data Screening Criteria

Tables presented in Section 5.0 of this document were generated by screening the analytical
database (approximately 47,600 'valid' records of field samples) for all analyte detections over
MQLs for organics and base background values for inorganics. The following information was
also used to screen data presented in these tables:

• Final Jacobs Basewide Background Study (BBS) (Jacobs, 1998) - used for inorganic
background values

• MQL - the method quantitation limit for an undiluted sample (i.e., the lowest non-zero
standard in the laboratory's calibration curve). The MQL is analogous to the minimum

U.S. Air Force Center for Environmental Excellence
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PQL (i.e., PQL not adjusted for sample-specific conditions such as subsample size or
percent moisture)

• TNRCC Risk Reduction Standard 2 (RRS-2)
- Groundwater Protection-Industrial (GWP-Ind)
- Soil Air Interface-Industrial (SAl-md)
- Groundwater (GW)

Soil analytical results were screened and tables generated using the following criteria: The
analytical database was first screened for compounds detected above their MDL. Each
concentration value was placed in the results colunm. The RRS-1 columns were generated using
the highest value from either the BBS or the MQL. The RRS-2 columns were generated using the
BBS for inorganics, the RRS-2 GWP-Ind values, the RRS-2 SAl-md values, and the MQL in this
manner:

For inorganics - The default RRS-2 value is the MSC value as described in the TNRCC RRS
Interoffice Memorandum (TNRCC, 1998a); however, if the BBS result was
greater than or equal to the MSC value, then the BBS value was selected in
accordance with subsection VJ.3 of the RRS Memorandum.

For organics - The default value is the lowest of the RRS-2 GWP-Ind or the RRS-2 SAl-
Ind. However, if the MQL value was greater than the RRS-2 value, then the
MQL value was selected.

Tables generated for groundwater analytical results were screened in a similar manner as those for
soil, with the exception that RRS-2 GW-Ind values were used in place of the RRS-2 GWP-Ind /
RRS-2 SAI-Ind values.

The data presented on the figures in Section 5.0 includes inorganic chemicals detected above their
BBS background concentration and organic chemicals detected above their MQL. The MQL was
selected for presentation purposes because it is the lowest point at which an analytical instrument
can accurately quantify a compound. As noted above, the MQL is analogous to RRS-2 and the
RRS- 1 (for organics, BBS for inorganics) when the most defmitive analytical method is employed
and the MQL is greater than the RRS-2. Inorganics are presented above their MDL because many
of the background concentrations for metals are lower than their MQLs.

Most of the metals that were detected during the characterization soil investigations in 1997 and
1998 were detected between their MDL and SQL. These estimated (F-qualified) concentrations
are occasionally above the background values generated in the Final BBS (Jacobs, 1998). The
relative amount of F-qualified data decreased in the 1999 and 2000 delineation, confirmation, and
SPLP sampling phase since samples were analyzed using the most sensitive analytical methods
available.

In the discussions of analytical data presented in presented Section 5.0, references are made to the
terms RRS-1, RRS-2, Standard 1, Standard 2, and Standard 3. It should be noted that RRS-1 and
RRS-2 refer to the concentration points at which the contaminant concentration transitions from
Standard 1 to Standard 2 or from Standard 2 to Standard 3, respectively. Any concentration

U.S. Air Force Center for Environmental Excellence
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greater than RRS-1 is Standard 2; any concentration greater than RRS-2 is Standard 3. The exact
relationship of these terms is displayed below:

Standard 1 � RRS-1 c Standard 2 � RRS-2 C Standard 3

4.6.9 Appendix IX Broad Spectrum Analytical Methods

All of the inorganic analytes in soil detected during the initial soil investigation (except mercury
and cyanide) were analyzed using EPA Method SW6O 1 OA by Inductively Coupled Plasma Atomic
Emission Spectroscopy, using non-trace instrumentation (ICP-standard). In the Final BBS (Jacobs,
1998), inorganic elements were analyzed using a combination of SW6OIOA (ICP-standard),
SWÔO1OA (ICP-trace), and GFAA methods. Table 4.13 displays the MQLs and MDLs for the
various inorganic analyses from the Final Basewide QAPP used for the initial soil investigation
activities (HydroGeoLogic, 1998b) and the Final BBS (Jacobs, 1998).

In Table 4.12, if elements analyzed by SW6O 1OA regular-ICP have MQLs greater than the
background values for surface and subsurface soil, the MQL is highlighted in gray. Most of these
elements have an MDL at or near the background values. The only exceptions are antimony and
selenium, both of which have MDLs slightly above background.

4.6.10 Delineation by Definitive Analytical Methods

In general, delineation phase sampling locations were selected where detected concentrations were
greater than twice the RRS- 1 over the RRS- I values. Soil samples collected from these locations
were analyzed using methods capable of achieving the lowest MQLs and MDLs. Specifically, the
delineation)confirmationlSPLP phase analytical methods included: VOCs by SW8260B, SVOCs
by 5W8270C, Metals by SW6O1OB (ICP-trace), Metals by the SW7000 GFAA series, Mercury
by 5W7470A, Pesticides and PCBs by SW8O8OA, and PAHs by SW8310.

4.6.11 Use of Synthetic Precipitation Leaching Procedure

The SPLP extraction is used where the leaching potential due to normal rainfall is to be
determined. Analytical results from SPLP extracts indicate the maximum leaching potential of
a target analyte under laboratory conditions that simulate the effects of time and weather on the
sample. SPLP is useful in those situations where a determination must be made whether or not
a potentially contaminated material, if left in situ, will leach toxic substances when exposed to
normal weathering. Instead of simulating landfill leachate using dilute acetic acid, as is used in
the Toxicity Characterization Leaching Procedure (TCLP), SPLP uses dilute nitric and sulfuric
acids in an effort to simulate acid rain mixtures.

During confirmationlSPLP sampling, soil sampling intervals with significant detections above
background and RRS-2 values were resampled directly adjacent to the previous boring. These soil
samples were analyzed for specific target analytes to generate verification totals. If the sample
result was verified to be above RRS-2 values for soil, a water extract was prepared using EPA
Method SW 1312, SPLP. The water extract was then analyzed to determine if a site-specific RRS-
2 value would be appropriate. The analyses are summarized in Table 4. 14.

U.S. Air Force Center for Environmental Excellence
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4.7 CONCEPTUAL SITE MODEL

The conceptual site model provides a basis for identifying and evaluating the potential risks to
human health in the Baseline Risk Assessment (BLRA). The conceptual site model facilitates
consistent and comprehensive evaluation of risks by creating a framework for identifying the paths
by which human and ecological receptors may be impacted by the subject SWMUs at NAS Fort
Worth JRB.

The elements necessary to construct a complete exposure pathway and develop the conceptual site
model include:

• Sources and COPCs
• Release mechanisms
• Transport pathways
• Exposure pathway scenarios
• Receptors

The conceptual site model for potential human environmental exposures to the soils, sediments,
surface waters, and groundwater is summarized in Figures 4.1 and 4.2. Figure 4.1 pertains to
exposure and risks to contaminants contained in surface soil, while Figure 4.2 pertains to
contaminants in subsurface soils. This separation is significant because certain release
mechanisms, and corresponding exposure scenarios, such as exposure to dust and volatile
emissions from soil, are of concern only if contaminants are in fact, present in surface soil. If
surface soil sampling to be conducted during the RFI does not show the presence of contaminants
in surface soil, these exposure pathway scenarios can accordingly be eliminated from the BLRA.

The BLRA may be required for closures under Standard 2, and is required for all closures under
Standard 3. As each of these SWMUs is recommended for closure under Standard 2, a full BLRA
is not required. However, specific elements of the conceptual site model will be discussed in the
summaries of each SWMU. These summaries are presented in Section 5.0 of this RFI report.

U.S. Air Force Center for Environmental Excellence
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Table 4.1
Soil Sampling Analysis Summary - 1997

NAS Fort Worth JRB, Texas

Sample Location Description' Samphhg Intervals Analyses
THGLTAOOI SWMTJ 22 0.2-0.5, 8.0-8.5 VOCs, SVOCs, RCRA Metals,

Mercury

THGLTAOO2 SWMU 22 0.2-0.5, 12.5-13.0' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOO3 SWMU 22 0.2-0.5', 12.8-13.3' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOO4 SWMU 22 0.2-0.5', 12.5-13.0' VOCs, SVOCs, ROtA Metals,
Mercury

THGLTAOO5 SWMU 22 0.2-0.5', 9.5-10.0' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOO6 SWMU 22 0.2-0.5', 12.0-12.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOO7 SWMU 22 0.2-0.5', 5.0-5.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOOS SWMU 22 0.2-0.5', 3.5-4.0' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOO9 SWMU 22 0 2-0.5', 12.5-13.0' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO1O SWMU 22 0.2-0.5', 11.0-11.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO1 1 SWMU 23 0.2-0.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAOI2 SWMU 23 0.2-0.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO13 SWMU 23 0.2-0.5', 15.0-15.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO14 SWMU 23 0.2-0.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO15 - SWMU 23 0.2-0.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO16 SWMU 23 0.2-0.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO17 SWMU 23 0.0-0.5', 12.0-12.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO18 SWMU 23 0.0-0.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO19 SWMU 23 0.2-0.5', 10.5-11.0' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO2O SWMU 23 0.2-0.5', 13.0-13.5' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO21 SWMU 25 9.5-10.0' VOCs, SVOCs, RCRA Metals,
Mercury

THGLTAO22 SWMU 25 0.0-0.5',11.0-11.5' VOCs, SVOCs, RCRA Metals,
Mercury

U.S. Air Force Center for Environmental Excellence
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Table 4.1 (continued)
Soil Sampling Analysis Summary - 1997

NAS Fort Worth JRB, Texas

Sample Location Description Sampling Intervals Analyses
THGLTAO23 SWMU 25 0.0-0.5', 9.5-10.0' VOCs, SVOCs, RCRA Metals,

Mercury
THGLTAO24 SWMU 25 0.0-0.5', 14 5-15.0' VOCs, SVOC5, RCRA Metals,

Mercury
THGLTAO25 SWMU 25 0.0-0.5', 10.5-11.0' VOCs, SVOCs, RCRA Metals,

Mercury
TIIGLTAO26 SWM1J 25 0.0-0.5', 4.5-5.0' VOCs, SVOCs, RCRA Metals,

Mercury
THGLTAO27 SWMU 25 0.0-0.5,3.0-3.5' VOCs, SVOCs, RCRA Metals,

Mercury
THGLTAO28 SWMU 25 0.0-0.5', 8.5-9.0' VOCs, SVOCs, RCRA Metals,

Mercury
BHQLTAOO1 SWMU 24 0.0-2.0', 20.0-22.0' VOCs, SVOCs, RCRA Metals,

Mercury
BHGLTAOO2, DUP SWMU 24 0.0-2.0', 20.0-22,0' VOCs, SVOCs, RCRA Metals,

Mercury
BHGLTAOO3 SWMU 24 0.0-2.0', 18.0-20 0' VOCs, SVOCs, Metals,

Mercury
BHGLTAOO4 SWMU 24 0.0-2 0', 18.0-20.0' VOCs, SVOCs, RCRA Metals,

Mercury
BHGLTAOO5 SWMU 24 0.0-2.0', 12.0-14.0' VOCs, SVOCs, RCRA Metals,

Mercury
BHGLTAOO6, DUP SWMU 24 0.0-2.0', 14.0-16.0' VOCs, SVOC5, RCRA Metals,

Mercury
BHGLTAOO7 SWMU 24 0.0-2 0,12.0-14.0' VOCs, SVOCs, RCRA Metals,

Mercury

Notes'
VOC - volatile organic compound by SW8260
SVOC - semivolatile organic compound by SW8270
Metals - by 8W6010/7470
RCRA - Resource Conservation and Recovery Act

U.S. Air Force Center for Environmental Excellence
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Table 4.2
Soil Sampling Analysis Summary - May/June 1998

NAS Fort Worth JRB, Texas

Sample Locãhon Descriptioif Sampling Intervals Analyses I

BHGLTA4O1 SWMU 22 0.0-0.5, 3.5-6.5', 8 5-
11.5', 13.5-16.5'

Appendix 1W

BHGLTA4O2 SWMU 22 0.0-0.5, 3.5-6.5', 8.5-
11.5', 13.5-16.5'

Appendix 1W

BHGLTA4O3 SWMU 22 3.5-6.5', 18.5-21.5',
23 5-26.5'

Appendix DC

BHGLTA4O4 SWMU 22 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5,18.5-

21.5'

Appendix IX'

BIIGLTA4O5 SWMU 22 0 0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5',lS.S-

21.5', 23.5-26.5'

Appendix DC

BHGLTA4O6, DUP SWMU 22 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5,18.5-

21.5', 23.5-26.5'

Appendix 1X1

BHGLTA5O4 SWMU 23 0.0-0.5' ,3.5-6.5' Appendix lxi

BHGLTA5O5 SWMU 23 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5',lS.S-

2 1.5'

Appendix IX'

BHGLTA5O6, DUP SWMU 23 0.0-0.5', 3.5-6 5', 8.5-
11.5'

Appendix DC

BHGLTA5O7 SWMU 23 0.0-0.5', 3.5-6.5', 8.5-
11.5'

Appendix IX'

BHGLTASO8 SWMU 23 0.0-0.5', 3.5-6.5', 8.5-
11.5'

Appendix lxi

BHGLTA5O9 SWMU 23 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5'

Appendix IX'

BHGLTAO71 SWMU 24 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5', 18.5-

21.5'

Appendix DC

BHGLTAO72 SWMU 24 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5', 18.5-

21.5'

Appendix DC

BHGLTAO73 SWMU 24 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5', 185-

2 1.5'

Appendix lxi

U.S. Air Force Center for Environmental Excellence
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Table 4.2 (continued)
Soil Sampling Analysis Summary - May/June 1998

NAS Fort Worth JRB, Texas

Sample Location Description Sampling Intervals Analyses

BHGLTAO74 SWMU 24 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5', 18.5-

21.5'

Appendix 1)0

BHGLTAO75, DUP SWMIJ 24 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5', 18.5-

21.5'

Appendix 1)0

BHGLTAO76 SWMU 24 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5', 18.5-

21.5'

Appendix 1)0

BHGLTA812, DUP SWMU 25 0.0-0 5',3 5-6.5', 8.5-
11.5', 13.5-16.5,18.5-

21.5'

Appendix DO

BHGLTA813 SWMU 25 0.0-0.5', 3.5-6.5', 8.5-
11 5', 13.5-16.5,18.5-

2 1.5'

Appendix IX'

BHGLTA814, DUP SWMU 25 0.0-0.5', 3.5-6.5', 8.5-
11.5'

Appendix DC'

BHGLTA81S SWMU 25 0.0-0.5', 3.5-6 5', 8 5-
11 5', 13.5-16.5,18.5-

21.5'

Appendix lxi

BHGLTA816, DUP SWMU 25 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16 5'

Appendix IX'

BHGLTA817, DUP SWMU 25 0.0-0.5' Appendix lxi

BHGLTA818
-

SWMU 25 0.0-0.5', 3.5-6.5', 8.5-
11.5', 13.5-16.5'

Appendix IX'

Notes:
The following EPA Methods are used to cover the full Appendix IX list: SW8260A Volatile Orgamcs, SW8270B Sem,volatile

Organics, SW8O8OA Organochlorine Pesticides and Polychiorinated Biphenyls (PCBs), SW8l40 Organophosphorus Pesticides,
SW8151 Chlorinated Herbicides, SW8290 Dioxins and Furans, SW9OLOA/SW9012 Cyanide, SW9030 Sulfide, SW6OIOA/7000
Trace Elements (Metals), and SW7470A/7471A Mercury

U.S. Air Force Center for Environmental Excellence
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Table 4.3
Soil Sampling Analysis Summary - October 1999

NAS Fort Worth JRB, Texas

•Sdmpie Locitioh Descriptiom" Samplithg1ntervals- ' Analyses

BHGLTA4O7, DUP,
MS/MSD

SWMU 22 0.0-0.5', 4.0-6.0', 9.0-
11.0', 14.0-16.0', 19.0-

21.0'

0.0-0.5' 4.0-6.O':Lead
4.0-6.0', 9.0-11.0', 14.0-16.0', 19.0-
21.0':VOCs, SVOCs

BHGLTA4O8, DUP,
MS/MSD

SWMU 22 0.0-0.5' SVOCs

BHGLTA51O SWMU 23 0.0-0.5' Lead

BHGLTA511 SWMU 23 4.0-6.0' Lead, VOCs, SVOCs

BHGLTAO8O SWMU 24 0.0-0.5' Lead

BHGLTAO81 SWMU 24 0.0-0.5' Lead, SVOCs

BHGLTAO82 SWMU 24 4.0-6.0', 9.0-11 0',
14.0-16.0'

VOCs

BHGLTAO83 SWMU 24 9.0-11.0', 14.0-16.0',
19.0-2 1.0'

VOCs

BHGLTAOS4 SWMU 24 0.0-0.5' Lead

BHGLTA819 SWMU 25 4.0-6.0' SVOCs

BHGLTAS2O SWMU 25 0.0-0.5,14.0-16.0' 0-0.5':Metals, Lead, SVOCs
14.0-16.0': SVOC's

BHGLTAS21 SWMU 25 0.0-0.5',14.0-16.0' 0-0.5':Metals, Lead, SVOCs
14.0-16.0': SVOC's

BHGLTAS22,
MS/MSD

SWMU 25 0.0-0.5',4.0-6.0',9.0-
11.0', 14.0-16.0,19.0-

2 1.0'

Appendix 1)0

BHGLTAS29 SWMU 25 0 0-0.5' Antimony, Barium, Chromium, Lead

BHGLTAS3O SWMU 25 0.0-0.5' Antimony, Barium, Cadmium,
Chromium, Lead

B1-IGLTA831, DUP SWMU 25 0.0-0.5',4.0-6.0',9.0-
11.0', 14.0-16.0,19.0-

2 1.0'

Appendix IX'

Notes
VOC - volatile organic compound by SW820
SVOC - semivolattle organic compound by SW8270
Lead by SW7041
Antimony by 8W7041

The following EPA Methods are used to cover the fulL Appendix IX list: SW8260A Volatile Organics, SW827OB Semivolatile• Organics, SWSO8OA Organochlorine Pesticides and Polychlorinated Biphenyls (PCBs), SW8140 Organophosphorus Pesticides,
SW8151 Chlorinated Herbicides, SW8290 Dioxins and Furans, SW9OIOA/SW9012 Cyanide, SW9030 Sulfide, SW6OIOA/7000
Trace Elements (Metals), and SW7470A/7471A Mercury.
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Table 4.4
Soil Sampling Analysis Summary -January 2000

NAS Fort Worth JRB, Texas

Saihple Location, Descript'oi Samplmj Intervals Analyses

BHGLTA403,
MS/MSD

SWMU 22 5.0-7.0' Dieldrin by SW8O81A and SPLP by
SW13 12/S W808 1A

BHGLTA4O6,
MS/MSD

SWMU 22

,

0.0-0.5', 5.0-7.0',
10.0-12.0', 15.0-17.0',

20.0-22.0'

0.0-0.5: Benzo[a]anthracene,
Benzo[a]pyrene,
Benzolb]fluoranthene,
Benzolk] tluoranthene, Chrysene,
Dibenzo[a, hJanthracene,
Indeno[1,2,3-cd]pyrene by
SWS27OC, Lead by SW6O1OB, SPLP
by SW1312/SWS27OC and
SW1312/SW6O1OB
All other intervals: bis(2-
Ethylhexyl)phthalate by SW8270C
and SPLP by SW1312/5W8270C

BHGLTA4OS SWMU 22 0.0-0.5', 2.0-4.0' Benzo[a]anthracene, Benzo[a]pyrene,
Benzo[b]fluoranthene,
Benzo[k]fluoranthene, Chrysene,
Dibenzo[a, h]anthracene,
Indeno[1,2,3-cd]pyrene by SW8270C
and SPLP by SW1312/SW8270C

BHGLTA4O9 SWMU 22 0.0-0.5', 2.0-4.0' PAHs by 8W8270C and SPLP by
5W13 12/SWS27OC

THGLTAOO2 SWMU 22 0.0-0.5' Benzo[a]anthracene, BenzolaJpyrene,
Benzo[b]fluoranthene.
Benzo[/c]fluoranthene, Chrysene,
Dibenzo[a, h]anthracene,
Indenoll,2,3-cd])pyrene by SWS27OC
and SPLP by SW1312/SW8270C

THGLTAOO3, DUP SWMU 22 0.0-0.5', 12.0-14.0' 0.0-0.5': Benzo[ajanthracene,
Benzo[a]pyrene,
Benzo[b]fluoranthene,
Benzo[k]fluoranthene, Chrysene,
Dibenzo[a, h]anthracene,
Indeno[1,2,3-cd]pyrene by SWS27OC
and SPLP by SW1312/SW8270C
12.0-14.0' and DUP: Lead by
SW6O1OB and SPLP by
5W1312/SW6O1OB

THGLTAOO8 SWMU 22 0.0-0.5' Benzo[a]anthracene, Benzo[a]pyrene,
Benzo[b]tluoranthene,
Benzo[k]fluoranthene, Chrysene,
Dibenzo[a, h]anthracene,
Indeno[1,2,3-cdlpyrene by 8270C and
SPLP by SW1312/SW8270C

U.S. Air Force Center for Environmental Excellence
M \Del.venblesAFCEE'DO2'F,naI RFl'R05-0I 648 . Page 1 of 2 HydroGeoLogic. Inc .5/21(01
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Table 4.4 (continued)
Soil Sampling Analysis Summary - January 2000

NAS Fort Worth JRB, Texas

Sample Location Description Sampling Intervals Analyses

BHGLTA5O6 SWMU 23 5.0-7.0' Barium, Beryllium, and Chromium by
SWÔO1OB and SPLP by 131216010B

Dibenzo[a, h]anthracene,
Indenoll,2,3-cd]pyrene by SW8270C
and SPLP by SW1312/SW8270C,
Chromium by SW6O1OB and SPLP by
SW1312/SW6O1OB
15.0-17.0': 0,0,0-TEPA by SW8141
and SPLP by SW1312/SW8141

THGLTAO1 1
SWMU 23 0 0-0.5' Benzola]anthracene, Benzo[a]pyrene,

Benzo[b]fluoranthene, Indeno[1 ,2,3-
cd]pyrene by 8270C and SPLP by
SW13 12/S W8270C

THGLTAO17 SWMU 23 0.0-0.5', 12.0-14.0' Benzo[a]anthracene, Benzoa]pyrene,
Benzo[b]fluoranthene,
Benzo[k]fluoranthene, Chrysene,
Dibenzo[a, h]anthracene,
Indeno[1,2,3-cdlpyrene by 8270C and
SPLP by SW1312/SW8270C

Notes:
SPLP - Synthetic Precipitation Leaching Procedure
0,0,0-TEPA 0,0,0-Triethyl phosphorothioate

U.S. Air Force Center for Environmental Excellence

M \DehverabieiAFCEE\D02\Finai RFflRO5-0i 648 wpd Page 2 of 2 HydroGeoLog'c. Inc 5/21/01

BHGLTASO9,
MS/MSD

SWMU 23 5 0-7.0,10.0-
12. 01, 15 .0-17 .0

5.0-7.0',10.0-12.0':
Benzota]anthracene, Benzo[a]pyrene,
Benzo[b] fluoranthene,
Benzo[kltluoranthene, Chrysene,



HydroGeoLogic, Inc.—RFI Solid Waste Management Units 22, 23. 24, and 25—NAS Fort Worth JRB. Texas

Table 4.5
Soil Sampling Analysis Summary - March 2000

NAS Fort Worth JRB, Texas

Sáple I&ii éçripioL Sathpig.Intrva
BIIGLTA4O8, DUP SWMU 22 4.0-6.0' PAHs by SW8310

BHGLTA4O9 SWMU 22 5.0-7.0' PAHs by SW8310

BHGLTA4IO SWMU 22 O.0-0.5',4.0-6.0' PATh by SW8310

BFLGLTA411 SWMU 22 0.0-0.5,4.0-6.0' PATh by SW8310

BHGLTA412,
MS/MSD

SWMU 22 0.0-0.5,4.0-6.0' PAHs by SWS31O

B}-IGLTA512 SWMU 23 14.0-16.0' 0,0,0-TEPA by SWS141

BHGLTA5I3 SWMU 23 14.0-16.0' 0,0,0-TEPA by SW8141

BHGLTA514, DUP SWMU 23 14.0-16.0' 0,0,0-TEPA by SW8141

BJiGLTA085 SWMTJ 24 0.0-0 5,4.0-6 0', 9.0-
11.0

0.0-0.5'. Zinc by SW6O1OB
All others: PCE and TCE by SW8260

BHGLTAO86 SWMU 24 0.0-0.5',4.0-6.0' Zinc by SW6O1OB

BHGLTAO87 SWMU 24 0.0-0.5,4.0-6.0 0.0-0.5': Copper, Lead, and Zinc by
SW6O 10
4.0-6.0': Zmc by SW6O1O

BHGLTAOSS SWMU 24 0.0-0.5' 0.0-0 5': Copper, Lead, and Zinc by
SW6O 10

B1-IGLTAOS9 SWMU 24 0.0-0.5', 9.0-11.0',
14.0-16.0'

0.0-0.5': Copper, Lead, and Zinc by
SW6O1O
All others: TCE by SW8260

BHGLTAO9O,
MS/MSD

SWMU 24 0.0-0.5,4.0-6.0', 9.0-
11.0', 14.0-16.0'

0.0-0.5': Zinc by SW6O1OB, 2-
Hexanone and TCE by SW8260
4.0-6.0' and 9.0-11.0': PCE and TCE
by SW8260
14.0-16.0': TCE by SW8260

BHGLTA81S SWMU 25 0.0-0.5' Barium and Cadmium by SW6O1O and
SPLP by SW1312ISW6O1O

BHGLTA816, DUP SWMU 25 0.0-0.5' Barium and Cadmium by SW6O1O and
SPLP by SW1312/SW6O1O

BHGLTA817 SWMU 25 0.0-0.5' Cadmium by SW6O1O

BHGLTAS29,
MS/MSD

SWMIJ 25 14.0-16.0', 19.0-21.0' TCE by SW8260

BHGLTA831 SWMU 25 0.0-0.5' Chromium by SW6O1O and SPLP by
swoolo

US. Air Force Center for Environmental Excellence
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Table 4.5 (continued)
Soil Sampling Analysis Summary - March 2000

NAS Fort Worth JRB, Texas

Sample Location Description Sampling Intervals Analyses

BHGLTAS32 SWMU 25 0.0-0.5,4.0-6.0, 90-
11.0',14.0-16.0', 19.0-

21.0'

0.0-0.5': Barium, Cadmium, and
Lead by SW601OB and PAl-Is by
SW8310
4.0-6.0': Lead by SW6010 and
Toluene by SW8260
9.0-11.0': Beryllium and Vanadium
by SW6O1O and Toluene by SW8260
14.0-16.0': Chromium by SW8260
and Toluene, Acetone, and 2-
Butanone by SW8260
19.0-21.0': Chromium by SW6O1O

BHGLTA833, SWMU 25 0.0-0.5,4.0-6.0,9.0- 0.0-0.5': Barium and Lead by
MS/MSD 11.0,14.0-16.0,19.0-

21 0'
SW6O1O and PAl-Is by SW8310
4.0-6 0': Toluene by SW8260
9.0-11.0': Toluene, Acetone, and
Methylene Chloride by SW8260
14.0-16 0': Toluene and Acetone by
SW8260
19.0-21.0': Toluene and Acetone by
SW8260

BHGLTAS34 SWMU 25 0.0-0.5', 4.0-6.0, 9.0-
11.0,14.0-16.0,19.0-

21.0'

0.0-0.5': Barium and Lead by
SW6O1O and PAl-Is by SW8310
4.0-6.0': Toluene by SW8260
9.0-11.0.0': Toluene, Acetone, and
Methylene Chloride by SW8260
14.0-16 0'. Toluene and Acetone by
SW8260
19.0-21.0': Toluene and Acetone by
SW8260

BHGLTA83S, DUP SWMU 25 0.0-0.5' Cadmium and Lead by SW6O1OB and
PAHs by SW8310

BHGLTA836 SWMU 25 0.0-0.5' Mercury by SW7471A and SPLP by
SW1312 /SW7470A

BHGLTA837, DUP SWMU 25 0.0-0.5' Cadmium by SW6010 and SPLP by
SW1312/SW6O1O

BHGLTAS3S SWMU 25 0.0-0.5' PAHs by SW8270 and SPLP by
SWS3IO.

BHGLTA839, SWMU 25 2.0-4.0' PAHs by SW8270 and SPLP by
MS/MSD SW8310A

BHGLTA84O, SWMU 25 0.0-0.5' PAHs by SW8270 and SPLP by
MS/MSD SWS3IO

BHGLTA841 SWMU 25 0.0-0.5' PAils by SWS31O1

U.S. Air Force Center for Environmental Excellence
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Table 4.5 (continued)
Soil Sampling Analysis Summary - March 2000

NAS Fort Worth JRB, Texas

'Se'Lon DeiciijtiônJ Sampling Inferval Antlyses1

BHGLTAS42 SWMU 25 0.0-0.5,10.0-120' 0.0-0.5: Barium, Cadmium,
Chromium, Copper, Lead, Antimony,
and Zinc by SW60 10
10.0-12.0': TCE by SW82ÔOK

BHGLTA843 SWMIJ 25 9.0-11.0' TCE by SW8260

Notes:
PAll - polynuclear aromatic hydrocarbon
VOC - volatile organic compound
SVOC - semi-volatile organic compound
SPLP - Synthetic Precipitation Leaching Procedure

U.S. Air Force Center for Environmental Excellence
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Table 4.6
Soil Sampling Analysis Summary - June 2000

NAS Fort Worth JRB, Texas

SmpIe Lodation') :Descr*tion Snifilix Intervals . Analyses

BHGLTA515
MS/MSD

SWMU 23 40-6.0', 9.0-11.0' VOCs by SW8260B

BHGLTAOO1
MS/MSD

SWMU 24 0.0-0.5' PAHs by SW8310 and SPLP by
SW1312/SW8310, Cadmium, Lead,
and Antimony by SW6O1OB and
SPLP by SW1312/SW6O1OB

BI-IGLTA071 SWMU 24
,

0.0-0.5' PAils by SW8270C and SPLP by
SW1312/SWS31O, Barium by
SW6O lOB and SPLP by
SW1312/SW6O1OB

BHGLTAOS5 SWMU 24 0.0-0.5', 4.0-6.0' 0.0-0.5': Silver, Cadmium, Lead, and
Antimony by SW6OIOB
4.0-6.0': Barium, Beryllium,
Chromium, Lead, and Zinc by
S WOO lOB

BHGLTAO87 SWMU 24 4.0-6 0', 90-11.0' 40-6.0': Lead and Zinc by SW6O1OB
9.0-11.0': Tetrachloroethene by
SWS26OB

BHGLTAO88 SWMU 24 4.0-6.0', 9.0-11.0' 4.0-6.0': Lead and Zinc by SW6O1OB
9.0-11.0': Tetrachloroethene by
SWS260B

BHGLTAO91, DUP SWMU 24 0.0-0.5', 4.0-60' Lead and Zinc by SW6O1OB

BHGLTAO92 SWMU 24 0.0-0.5', 4.0-6.0' Lead and Zinc by SW6O1OB

BHGLTAO93 SWMU 24 0.0-0.5' Silver, Cadmium, Antimony, and
Zinc by SW6O1OB

BHGLTAO94 SWMU 24 0.0-0.5' Zinc by SW6O1OB

BHGLTAO95, DUP SWMU 24 0.0-0.5,4.0-6.0' Lead and Zinc by SW6O1OB

BHGLTAO96, DUP SWMU 24 0.0-0.5', 4.0-6.0', 9.0-
11.0', 15.0-17.0',

20.0-22.0'

0.0-0.5' and 4.0-6.0': Lead and Zinc
by SW6O1OB
All others: Bis(2-ethylhexyl)phthalate
by SW8270C

BHGLTA4O7 SWMU 22 4.0-6.0' Lead by SW6O1OB

BHGLTAS15 SWMU 25 0.0-0.5' Beryllium and Chromium by
SW6O lOB and SPLP by
SW1312/SW6OIOB

U.S. Air Force Center for Environmental Excellence
-
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Table 4.6 (continued)
Soil Sampling Analysis Summary - June 2000

NAS Fort Worth JRB, Texas

Sample Location Description Sampling Intervals -
Analyses

BHGLTA816 SWMU25 0.0-0.5', 9.0-11.0' 0.0-0.5': Lead and Cadmium by
SW6O1OB and SPLP by
SW1312/SW6O1OB
9.0-11.0': Beryllium and Selenium by
SW6O10B and SPLP by SW6O1OB

BHGLTA829 SWMU 25 0.0-0.5' Chromium by SWÔ010B and SPLP by
SW1312/SW6O1OB

B1-IGLTA85O, DUP SWMU 25 4.0-6.0', 9.0-11.0' 40-6.0': Lead by SW6O1OB
9.0-11.0': Beryllium by SW6O1OB

BHGLTA832

BHGLTA835

BHG LTA 844
MS/MSD

BHGLTA845

BHGLTA846

BHGLTA847

BHGLTAS48

BHGLTA849

SWMU 25

SWMU 25

SWMU 25

SWMU 25

SWMU 25

SWMU 25

SWMU 25

SWMU 25

9.0-11.0'

0.0-0.5', 4.0-6.0'

0.0-0.5', 4.0-6.0'

0.0-0.5', 4.0-6.0'

0.0-0.5', 4.0-6.0'

0.0-0.5'

0.0-0.5'

4.0-6.0', 9.0-11.0'

Beryllium by SW6O1OB and SPLP by
SW1312ISW6O1OB

0.0-0.5': Lead by SW6O1OB and
SPLP by SW1312/SW6O1OB
4.0-6.0': Lead by SW6O1OB

Lead by SW6O lOB

Lead by SW6O1OB

Lead by SW6O1OB

Barium by SW6O lOB

Barium by SW6O lOB

4.0-6.0': Lead by SW6O1OB
9.0-11.0': Beryllium by SW6OIOB

Notes:
PAH - polynuclear aromatic hydrocarbon
VOC - volatile organic compound
SPLP - Synthetic Precipitation Leaching Procedure

U.S. Air Force Center for Environmental Excellence
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Table 4.7
Soil Boring Identification Changes

SWMU 24/Waste Burial Area 7

PrevioidB,oriñg
1diitificätiôñ

.
Ne*B'rhj Identification

BHGLTAOO1 BHGLTAO3 1

BHGLTAOO2 BI-JGLTAO32

BHGLTAOO3 BHGLTAO33

BHGLTAOO4 BHGLTAO34

BHGLTAOOS BHGLTAO35

BHGLTAOO6 BJ-IGLTAO36

BHGLTAOO7 BHGLTAO37

BHGLTAO7 1 BHGLTAO4 1

BHGLTAO72 BHGLTAO42

BHGLTAO73 BI-IGLTAO43

BHGLTAO74 BHGLTAO44

BHGLTAO75 BHGLTAO45

BHGLTAO76 BT-IGLTAO46

--
U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, !nc.—RF1 Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth JRB, Texas

Table 4.10
Surface Water and Sediment Analysis Summary - S

NAS Fort Worth JRB, Texas
eptember 1997

SSip Location Descnption Samphng Media Analyses

EUHGLTAOOI SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO1 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAOO2 SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO2 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAOO3, SWMU Sediment Metals, Mercury, VOCs, SVOCs
DUP

EUHGLTAOO3, SWMU Surface Water Metals, Mercury, Silver, VOCs,
DIJP SVOCs

EUHGLTAOO4 SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO4 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAOO5 SWMJJ Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO5 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAOO6 SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO6 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAOO7 SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO7 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAOO9 SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAOO9 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAO1O SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAO1O SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAO11 SWMU Sediment Metals, Mercury, VOCs, SVOCs

EUHGLTAO1 1 SWMU Surface Water Metals,
SVOCs

Mercury, Silver, VOCs,

EUHGLTAO12, SWMU Sediment Metals, Mercury, VOCs, SVOCs
DUP

U.S. Air Force Center for Environmental Excellence
M DcI'verab!esAFCEEDO2FinaJ RFORO5-0l 648 Page 1 of 2 HydroGeoLog,c, Inc 5/3010!
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HydroGeotogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—ft/AS Fort Worth JEB, Texas

Table 4.10 (continued)
Surface Water and Sediment Analysis Summary - September 1997

NAS Fort Worth JRB, Texas

Sample Location Description Sampling Media Analyses

EUHGLTAOI2,
DUP

SWMU Surface Water Metals, Mercury, Silver, VOCs,
SVOCs

EUHGLTAO13 SWMU Sediment Metals, Mercury, VOCs, SVOCs

Notes:
VOC - volatile organic compound
SVOC -semivolatile organic compound

U S. Air Force Center for Environmental Excellence

M \Delivenbies\AFCEE\D02\flnai RFI\R05-0i 64$ Page 2 of 2 HydmQeologic, inc , 5/30/01
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25.—ft/AS Fort Worth JRB, Texas

Table 4.11
Surveying Data

SWMUs 22, 23, 24, and 25
NAS Fort Worth, JRB, Texas

Location,
'.

YNthin'g
tk

4

Easting

eGrdund
Elevation,

Top ofCasiñg
Elevation.'

BHGLTAOO1 6961358.79 2296010.45 620.49 NA

BIIGLTAO02 6961338.17 2295989.07 62074 NA

BHGLTAOO3 6961298 14 2295990.64 621 93 NA

BHGLTAO04 6961258.43 2296002.97 622.82 NA
BHGLTAOO5 6961277.14 2296017.05 622.28 NA
BHGLTAOO6 6961233 36 2296014.85 622.83 NA
BHGLTAO07 6961240.49 2295974 96 622.54 NA

BHGLTAO7I 6961347.52 2295986.42 620.90 NA

BI4GLTAO72 6961228.10 2295945.75 623 17 NA
B}-IGLTAO73 696121982 2296026.16 62235 NA
BHGLTAO74 6961260.77 2296023.49 622.27 NA
BFIGLTAO75 6961287.86 2296025.12 622 04 NA
BFIGLTAO76 6961308 75 2296015.23 621 62 NA
SFIGLTAO8O 6961223.81 2296000 95 622.72 NA

BHGLTAO81 6961374 30 2296087 49 618.51 NA
BFIGLTAO82 6961299.62 2296098.49 619.99 NA
BHGLTAO83 6961205 00 2296096 82 621.82 NA

BHGLTAO84 6961233.31 2296015.64 622.67 NA
BIIGLTAO85 6961576.74 2296029.21 614 NA

BFIGLTAO86 6961243.41 2296095 88 621.25 NA
BHGLTAO87 6961102.78 2296044.83 623 NA
BHGLTAO88 6961103.82 2295845 88 623 NA
BHGLTAO89 6961247 57 2295791.71 624.5 NA
BHGLTAO9O 6961319.45 2295905.25 622.1 NA
BFIGLTAO91 6961664.89 2296027.96 NM NA
BHGLTAO92 6961577.16 2296102.83 NM NA
B1-IGLTAO93 6961373.74 2296127.03 NM NA
BHGLTAO94 6961242.91 2296176 19 NM NA

BHGLTAO95 6961110.57 2296176.19 NM NA
BHGLTAO96 6961108.30 2295761 77 NM NA
BFIGLTA4O1 6960460.48 2296370.29 615.12 NA
BHGLTA4O2 6960725.07 2296383.41 616.24 NA
BFIGLTA4O3 6960647.80 2296238,71 623.5 NA
BHGLTA4O4 6960863.16 2296108.44 623 03 NA
BFIGLTA4O5 6960487.21 2295935.94 625 68 NA
BIIGLTA4O6 6961035.03 2295857 66 624.30 NA
BHGLTA4O7 6961104 11 2295926.89 623.17 NA
BHGLTA4O8 6960450.92 2296431 70 610.73 NA
BHGLTA4O9 6960458.06 2296398.24 615 NA
BHGLTA4IO 6960601.67 2296449.81 611 10 NA
BIIGLTA41 1 6960406.09 2296509 23 616.00 NA
BFIGLTA412 6960265.12 2296333.45 617.35 NA
BHGLTASO4 6961759.27 2295842.31 610.12 NA
BHGLTA5O5 6961414.33 2295797 05 620.97 NA

U.S. Air Force Center for Environmental Excellence

M DeI'venbIcs\AFCEEWO2FrnaJ RFIR05-0I 648 'pd Page 1 of 4 HydroGeoI,o8,c. Inc . 5/30,01
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1-JydroGeoLogic, Inc. —RFISolid Waste Management Units 22, 23. 24, and 25—NAS Fort Worth JRB, Texas

Table 4.11
Surveying Data

SWMUs 22, 23, 24, and 25
NAS Fort Worth, JRB, Texas

Northing
,

:Eastthg

Ground
Elevation

Topofcasing
Elevation

6961606 82 2295971.29 614.45 NA
6961710.23 2295912.28 611.62 NA
6961627.28 2295827.22 613.20 NA
6961433 55 2295933 45 618.85 NA
696163803 2295874.71 612.14 NA
6961376.97 2295952.24 620.65 NA
6961493 25 2295926.78 616.50 NA

6961435.44 2295989 28 618 75 NA
6961376.06 2295887.71 620.25 NA
6961439.10 2295671 80 NM NA
6962897.47 2295747.16 613.87 NA
6962921.86 2295653 06 615.75 NA
6962899.31 229597084 601.35 NA
6963042.08 2295701.80 616 90 NA
6962350.66 2295650 94 614.80 NA
6962473.74 2295862 35 599.80 NA
6962485.29 2295756.81 612 87 NA
6962433.68 2295531 80 617.66 NA
6962893.23 2295542.41 618 18 NA
6963141.30 2295706.92 616 88 NA
6962762.58 2295552.34 616.05 NA
6962780.35 2295535.41 615 98 NA
6962786.50 2295397.52 616.84 NA
6962793 78 2295286.57 618.90 NA
6962389.31 2295323.71 620.51 NA
6962987.02 2295334.46 618.31 NA
6962580.72 2295325.62 618.81 NA
6963057 38 2295815.11 615.52 NA
6962894.63 2295727.02 614.14 NA
6962509.62 2295558.15 617.71 NA
6962405 25 2295316.49 NM NA
6962829.73 2295321.70 NM NA
6963074.52 2295433.68 NM NA
6962470.35 2296009.20 NM NA
6962900.04 2295714.93 NM NA
6962491.19 2295850.34 NM NA
6962884.42 2295733.16 NM NA
6962915.67 2295905 03 NM NA
6962384.42 2295701.91 NM NA
6962368.79 2295532.64 NM NA
6963061 50 2295970.14 NM NA
6962900.04 2296063.89 NM NA
6962530.50 2296007.53 NM NA
6962468.07 2296051.60 NM NA

U.S. Air Force Center for Environmental Excellence

M DcliverabIesAFCEEDO2FinaJ RFI\R05-OI 648 Page 2 of 4 HydmGeoLogic. Irv , 5/30/01



HydroGeoLogic, Inc —RFI Solid Waste Management Units 22. 23, 24, and 25—A/AS Fort Worth JRE,

Table 4.11
Surveying Data

SWMUs 22, 23, 24, and 25
NAS Fort Worth, JRB, Texas

U. S. Air Force Center for Environmental Excellence

E7!5 1'fi
Texas

\DeIiverabIesAFCEE\D02\FinaI RFI\R05-OI 648 yjp Page 3 of 4 HydroGeoLogic. Inc $ 5/30101

Nórthhigk4, 5Eâstinë
' qtaund. Topof:casli1

Elevation Elevation
NM NA
NM NA
NM NA
NM NA
NM NA

617.29 NA

BHGLTA846 6962418 50 2296007,53
SHGLTA847 6963123.57 2295443.84
BHGLTA848 6963061.14 2295342 86
BHGLTA849 6962403.81 2295218.00
BHGLTA85O 6962326.69 2295322 66
LFO5-DP59 6961422.24 2295820 67
LFO5-DP6O 6961674.23 2295891.15 609.96 NA
WP07-DPO1 6961246 77 2296008.36 622.56 NA
WPO7-DPO2 6961266.41 2296008.41 622.57 NA
WPO7-DPO3 6961283.62 2296007 95 622.21 NA
WPO7-0P04 NM NM NM NA
WPO7-DPO5 6961327 98 2296005.04 621 18 NA
WP07-DPO6 6961265 23 2296028.40 621.59 NA
WPO7-DPO7 6961266.96 2295987.14 622.32 NA
WPO7-DPO8 6961267.37 2295969 63 622.22 NA
WP07-DPO9 6961267.30 2295954.86 622 26 NA
WPO7-DP1O 6961285.06 2295986 11 622.02 NA
WPO7-DP11 6961312.30 2296027.36 621.48 NA
WP07-DP12 6961310.61 2295987.96 621.41 NA
WP07-DP13 6961309.00 2295966.46 621 59 NA
THGLTAOO1 ' 6960933.71 2296291.78 621.64 NA
THGLTAOO2 6960724.47 2296344.30 615.40 NA
THGLTAOO3 6960459.33 2296357.77 615.70 NA
THGLTAOO4 6960656.05 2296256.34 622.88 NA
THGLTAOOS 6960409 06 2296112.69 623.76 NA
THGLTAOO6 6960656.58 2296119.79 625.92 NA
T1-JGLTAOO7 6960974.55 2296101.43 623.17 NA
TFIGLTAOO8 6961022.94 2295862.03 624.08 NA
THGLTAOO9 6960571.62 2296031.84 624.88 NA
THGLTAO1O 6960431.93 2295974.69 625.74 NA
THGLTAO11 6961631.03 2295951.26 613.05 NA
THGLTAO12 6961820.80 2295943 09 607.96 NA
THGLTAO13 6961856.11 2295928.84 607.17 NA
THGLTAO14 6961571 30 2295908.66 615 12 NA
THGLTAO15 6961638.86 2295876.94 612 28 NA
THGLTAO16 6961535.31 2295862.17 615.15 NA
THGLTAO17 6961471.90 2295805.89 618.44 NA
THGLTAO18 6961565.44 2295825.22 615.19 NA
THGLTAO19 6961715.93 2295833.22 610.86 NA
T1-IGLTAO2O 6961750.98 2295857.90 609.97 NA
THGLTAO21 6962455.77 2295712.11 614.16 NA
THGLTAO22 6963052.52 2295811.04 615.54 NA
THGLTAO23 6962897.67 2295721.27 615.14 NA
THGLTAO24 6962391.71 2295707.89 613.94 NA



675 119,
ilydroGeoLogic, Inc —REf Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 4.11
Surveying Data

SWMUs 22, 23, 24, and 25
NAS Fort Worth, JRB, Texas

.

Locatidn Nèrthing

'
.Easting

Ground
Elevation

- Top of Catg
Elevation,

6962875.84 2295743.70 613.28 NA
6962971 81 2295901 99 609 51 NA
696293956 229591840 605.16 NA
6962883.18 2295957.24 601.30 NA
6962377.91 2296111.39 608.72 608.52

6961043.88 2298029.84 614.47 614.22
6962943 38 2295760 62 614.55 614 35
6961835.73 2295332.86 623.31 623.08
6961920.16 2295882.07 606.24 60941
696168070 2295741.23 612.52 615.07
6962141.07 2295831.51 605.72 602.54
6962790.06 2295857.80 601 83 601.85
6962524 15 2296040.83 602.43 602.54
6961308.78 2295952 51 622.05 624.74
6961311 99 2296005.60 621.52 624.12
6961422.24 2295820.67 617 29 619.47
6961674.23 2295891.15 609.96 61265

Note NA - Not Applicable
NM . Not Measured

622 . Approximate elevation based on 2-foot elevation contours

U.S. Air Force Center for Environmental Excellence

M \Delivenbles\AFCEE\002\FiriaJ RFI\RO5-OI Page 4 of 4 HydroQeothgic. Inc • 5/30/01
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HydroGeoLogic, Inc.—RFI Solid Waste Management Units 22, 23, 24, and 25—A7AS Fort Worth iRS, Texaf'

Table
Project

4.12
Tasks

r Dates

August - September 1997

August - September 1997

August - September 1997

and Development August - September 1997

- Round No.1 August - September 1997

IX Screening) May - June 1998

- Round No.2 May - June 1998

(DelineationlSPLP) October 1999

and Development October 1998

January 2000

- Round No.3 January 2000

- Round No.4 February - March 2000

(DelineationlSPLP) March 2000

- SWMUs 23 and 24 April 2000

24

(DelineationiSPLP)

April 2000

June 2000

HydroacoLogic. Inc , 5/30101

U S. Air Force Center for Environmental Excellence

M IkIiverubIes\AFcEE\D02WinaI RFIR0S-0I 648 wj,d
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HydroGeoLogic, lnc.—.RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 4.13
Comparison of Background Values with

MQLs and MDLs of Various Analytical Methods

L SW6O1OA !CP
- 6'nWk)

SW6O1OA ICP
Trace (mj/kg)

SW7000 (GFAA
oi tV) (mg/kg)

Jacobs Background
. (mg/kg)

eY:v: tt.y
'MQL

:" '
MDL

'
MQL

',
MDL

j•
MQL

.,:;
MDL Surface

-

Subsurface

50.0* 1.01* 22035 20260

40.0 3.2 Ø•5* 0.25* 0.56 0.712

60.0 2.7 0.5* 0.46* 0.5 0.25 5.85 6.58

2.0* ØØ4* 233 128.1

03* 0.01* 1.02 1.13

4.0 0.37 0.1* 0.1* 0.1 0.05 0.556 0.59

10.0* 2.25* 167788 272000

7.0* 055* 0.5 0.25 25.86 16.31

70* 0.84* 11.05 6.19

6.0* 0.14* 17.37 13.72

7.0* 0.58* 17717 17469

50.0 1.8 Ø•5* 0.14* 0.5 0.25 30.97 12.66

30.0* 5•53* 3003 2420

2.0* 0.12* 849 351.7

8.0* 0.61* 1.46 1.93

15.0 0.47 1* 0.2* 14.6 19.76

500* 52.2* 2895 1717

80.0 3.1 0.5* 0.11* 0.907 0.313

7.0 0,28 0.1* 0.02* 0.213 0.128

30.0* 2 0* 37300 53200

40.0 5.6 40.0* 1.0* 0.1 0.05 2.43 1.5

$Ø* 0.39* 0.4 0.2 46.3 37.4

Gray

2.0* 0.17* 38 8 31.3

shading indicate analytes with RFI MQLs greater than Final Background values

methods used in Final Jacobs Basew,de flackground Study (Jacobs, 1998).

U.S. Air Force Center for Enviromnental Excellence
M \Dei.venbies\AFCEE\D02\Frnai RFtR05-0i Mi wpd HydroQeoLogtc, Inc , Sf30/01
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HydroGeoLogic, Inc.—RFI Solid Waste Management Units 22, 23, 24, and 25—AAS Fort Worth JRB, Texas

Table 4.14
SPLP Sampling Analysis Summary Table

SPLP/ Delineation Phase
NAS Fort Worth JRB, Texas

Sathple
Locatin Locatioñ

Samp1ing
Intervals

r"' Añalytes

-

:
THGLTAOO2 SWMU 22 Surface SVOCs

THGLTAOO3 SWMU 22 Surface SVOCs

THGLTAOOS SWMU 22 Surface SVOCs

BHGLTA4O3 SWMU 22 5' Organochlorme Pesticides/PCBs

BHGLTA40Ô SWMU 22 Surface Lead, SVOCs

BHGLTA4O6 SWMU 22 5,10,15,20' 5'- SVOCs, B2EHP; 10', 15', 20' - B2EHP

BHGLTA4O8 SWMU 22 Surface, 2-4' SVOCs

BHGLTA4O9 SWMU 22 Surface, 2-4' SVOCs

THGLTAO1 1 SWMU 23 Surface SVOCs

THGLTAO17 SWMU 23 Surface, Trench
Bottom

SVOCs

BHGLTA5O6 SWMU 23 5' Metals

BHGLTA5O9 SWMU 23 5', 10' Metals, SVOCs

BHGLTA5O9 SWMU 23 15' OP Pesticides

BHGLTAS15 SWMU 25 Surface Metals

BHGLTAS16 SWMU 25 Surface, Metals

BHGLTA81Ô SWMU 25 10' Metals

BHGLTA817 SWMU 25 Surface Metals

BHGLTAS29 SWMU 25 Surface Metals

BHGLTAS3O SWMU 25 Surface Metals

BHGLTA836 SWMU 25 Surface Metals

BHGLTA837 SWMU 25 Surface Metals

BHGLTA83S SWMU 25 Surface SVOCs

BHGLTA839 SWMU 25 3' SVOCs

BHGLTAS4O SWMU 25 Surface SVOCs
Notes:

Pesticides - Organophosphorus Pesticides
VOC - Volatile Organic Compound
SVOC - Semtvolatile Orgamc Compound
B2EHP - bts(2ethylhexyl)phthalate

U.S. Air Force Center for Environmental Ernce
M Deijvcrabics\AFcEED02\Fini1 RF1\R05-Oi 648 wpd HydroocoLogic. inc 614/01
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5.0 INVESTIGATION RESULTS

This section presents RET investigation results for SWMUs 22, 23, 24, and 25. Section 5.1
discusses general trends of soil results common to all four units. Sections 5.2, 5.3, 5.4, and 5.5
present site-specific results from the investigations at each of the SWMUs. Section 5.7 presents
general and specific groundwater results for all four units. All analytical data collected as part of
this RFI is presented as Appendix J.

5.1 GENERAL OBSERVATIONS OF SOIL ANALYTICAL RESULTS

Analytical results from Appendix IX soil characterization sampling generally revealed low to
moderate concentrations of metals, VOCs, SVOCs, pesticides, and sulfide. There were no
detections of chlorinated herbicides or dioxins/furans in any soil samples collected and analyzed
from SWMUs 22, 23, 24, or 25. The were also no detections of cyanide at SWMUs 22, 23, and
24; however, cyanide was detected below RRS-1 at SWMU 25. With the exception of SWMU 24,
nearly all detections of VOCs consisted of Standard 2 concentrations of BTEX and the common
laboratory/field artifacts acetone, methylene chloride, and MEK (2-butanone). Standard 2
concentrations of PCE, TCE, and TCE breakdown products were the primary VOCs detected at
SWMU 24.

A comparison of the site-specific analytical results obtained during characterization soil sampling
to TNRCC RRS-1, which is either the basewide background value (Jacobs, 1998) for inorganics
or the MQL for organics, revealed that additional sampling was required at SWMUs 22, 23, 24,
and 25. This sampling was necessary to delineate potentially impacted soils to Standard 1. In
addition, confirmation samples were needed to determine site-specific MSCs through the use of
the SPLP method. Finally, the areal extent of confirmed Standard 3 contaminant concentrations
were defined to support the excavation and disposal of Standard 3 soils.

The following subsections discuss global issues and observations that pertain to each SWMU, as
well as statistical comparisons of background study results to RFI results. Specific results from
soil investigation activities and SPLP/delineation results are discussed subsequent to these global
issues. The presentation of specific analytical results is divided into two subsections, including
inorganic analytical results and organic analytical results in soil. Analytical tables and figures
included throughout Section 5 present all detections over backgroundfRRS- 1.

5.1.1 Statistical Significance of Thallium

In the Draft BBS (Jacobs, 1997b), thallium background concentrations in surface soil, subsurface
soil, and sediments were determined using Method SW6O1O ICP-standard and were reported at
63.9 milligram per kilogram (mg/kg), 64.5 mg/kg, and 69.74 mg/kg, respectively. In the Final
BBS (Jacobs, 1998), background concentrations of thallium in surface soil, subsurface soil, and
sediments were reported at 2.43 mg/kg, 1.5 mg/kg, and 1.44 mg/kg, respectively, when
determined using Method SW6O1O ICP-trace. The initial thallium concentrations (ICP-standard)
are consistently higher than the Final BBS thallium concentrations (TCP-trace). Because the Draft
BBS and the RFI soil samples collected from SWMUs 22, 23, 24, and 25 were both analyzed by
the SW6O1O ICP-standard method, a statistical analysis was performed to compare thallium soil
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concentrations in these two data sets. This direct comparison serves to minimize variation of
results due to differing analytical methods.

The method used to conduct the statistical analysis of the two data sets was the non-parametric
Wilcox Rank Sum Test described in EPA's guidance manuals for statistical analysis of
groundwater monitoring data at RCRA Facilities (EPA, 1992 and 1989). The above test method
was used because both data sets and their log-transformed data were determined not to be
normally distributed, and the number of non-detects in the combined data set (background and
investigative) were greater than 15 percent. All non-detects in both data sets were replaced with
half the minimum detection limit as recommended in the EPA's guidance manuals (EPA, 1992 and
1989). Results of the statistical analysis are summarized in Table 5.1.

Table 5.1 illustrates that the mean thallium concentration in background soils is significantly
greater than determined in 1998 for soils at SWMUs 22, 23, 24, and 25. The difference in the
means is confirmed by the result of the z-static test based on the assumption that there is no
difference between the means at the 0.01 confidence level of significance. The approximate z-
scores (4. 154-surface and 6.092-subsurface) represent a normal approximation of the distribution
of the Mann-Witney Static value (709-surface and 2182-subsurface).

To accept or reject the above assumption, the upper z-score is compared against the tabulated
critical z-value of the upper 0.01 percentile (i.e. 99 percent level of confidence) of the normal
distribution. The critical z-value is 2.326. Since 4.154 and 6.092 are greater than 2.326, the
hypothesis that the means are the same is rejected. Therefore, it is concluded that the two means
are statistically different and that the thallium concentration values in the RFI data set for SWMUs
22, 23, 24 and 25 are observably lower than those of the Draft BBS. It can be inferred from this
analysis that, if the RFI samples collected at these SWMUs were re-analyzed using the ICP-trace
method, as were the Final BBS, the results of these analyses would not likely exceed the generated
background concentrations.

5.1.2 Statistical Significance of Arsenic

A statistical analysis was also performed to compare arsenic soil concentrations in the RFI data
set to arsenic concentrations in the background data set. As with thallium, the method used to
conduct the statistical analysis of the two data sets was the non-parametric Wilcox Rank Sum Test
described in EPA's guidance manuals for statistical analysis of groundwater monitoring data at
RCRA Facilities (EPA, 1992 and 1989). The above test method was used because both data sets
and their log-transformed data were not normally distributed, and the number of non-detects in
the combined data set (background and investigative) was greater than 15 percent. All non-detects
in both data sets were replaced with half the minimum detection limit as recommended in EPA's
guidance manuals (EPA, 1992 and 1989). Results of the statistical analysis are summarized in
Table 5.2.

Table 5.2 illustrates that the mean arsenic concentration in the background soils is statistically the
same as that of the RFI soil samples collected at SWMUs 22, 23, 24, and 25 in 1998. The
agreement in the means was confirmed by the result of the z-static test based on the assumption
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that there is no difference between the means at the 0.01 confidence level of significance. The
approximate z-scores (1.319-surface and 1.346-subsurface) represent a normal approximation of
the distribution of the Mann-Witney Static value (348-surface and 1452-subsurface).

To accept or reject the above assumption, the upper z-score is compared against the tabulated
critical z-value of the upper 0.01 percentile (i.e. 99 percent level of confidence) of the normal
distribution. The critical z-value is 2.326. Since 1.319 and 1.346 are less than 2.326, the
hypothesis that the means are the same is accepted. Therefore, it is concluded that the since two
means are statistically the same, the arsenic concentration values in the RFI data set for SWMUs
22, 23, 24 and 25 are interpreted as being consistent with those of the Draft BBS.

5.1.3 Matrix Interference

Discrepancies between detected concentrations of soil contaminants in characterization versus
confirmation samples appears to occur with some metals and OC pesticides. For metals, it has
been concluded that the use of a less definitive method, EPA Method SW6O1O ICP-standard, in
characterization sampling caused analytical results to be falsely skewed higher than actual metal
concentrations in soil. The use of more definitive methods in later sampling rounds (EPA Method
5W6010 ICP-trace for multiple metals and SW7740 GFAA for selenium), are believed to be more
representative of actual metal concentrations in site soils. According to the laboratory, matrix
interference often occurs using Method SWÔO1O ICP-standard, which generates false-positive
detections at low concentrations. This matrix interference is primarily due to the presence of salts.
For this reason, confirmationldelineation samples do not always verify the estimated
concentrations detected in characterization samples. However, the confirmationldelineation
methods are considered the more definitive methods and provide a more accurate representation
of the chemical characteristics of site media. Specific examples of matrix interference are listed
below:

Selenium: During the Appendix IX broad-spectrum characterization of SWMU 25, and the
characterization of SWMUs 29 and 62 (former landfills located approximately 1/4 mile east of
SWMU 25 along the base perimeter road) conducted in March and April 1998 under a separate
project, selenium was detected above background in 29 of 29 samples (HydroGeoLogic, 1998c).
Analysis of these samples using Method SW6O1O ICP-standard yielded selenium results ranging
from 2.9 F mg/kg to 23 F mg/kg. Background results for surface and subsurface selenium were
calculated and reported as 0.907 mg/kg and 0.313 mg/kg, respectively. During the REt
delineation phases of SWMUs 29 and 62 conducted by HydroGeoLogic in 1999, 11 of the 28
sampling intervals were re-sampled and analyzed using the more definitive SW7740 GFAA
method. Selenium was not detected at any of these 11 sampling intervals. Selenium was also not
detected in any of the 34 delineation sampling intervals near the perimeters of SWMUs 29 and 62.
Furthermore, the detection of selenium at the SWMU 25 sampling location, B816-10', was not
confirmed using the more definitive SW6O1OA ICP-trace method in the June 2000 sampling event.
Based on the above observations, initial detections of selenium using SW6O 10 ICP-standard at
SWMLJs 22, 23, 24, and 25 are believed to be false positives and not a constituent released as a
result of past site operations. Therefore, further investigation of selenium is not warranted.

U.S. Air Force Center for Environmental Excellence
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Chromium: Unlike the selenium false positives generated using SW6O1O ICP-standard,
concentrations of chromium using SW6O 10 ICP-standard are artificially increased due to matrix
interference. Table 5.3 summarizes the initial SW6O1O ICP-standard chromium results verses the
SWÔO1O ICP-trace confirmation results at SWMUs 17, 23, 25, 29, and 62. Eleven of twelve
detections decreased by approximately 50 percent using the more accurate SW6OIO ICP-trace
method compared to detections using the SW6O1O ICP-standard method. The exception is the
B829 surface sample, which increased from an estimated concentration of 41.5 J mg/kg to 111
mg/kg in the confirmation sample. It should be noted that after SPLP analysis was performed on
the confirmation sample, the concentration of the extract was below the corresponding industrial
groundwater MSC. However, 9 of 9 samples originally detected at concentrations below 40
mg/kg were all found to be below background in confirmation sampling. Based on these
observations, it appears that detections of chromium in low concentrations using SW6O1O ICP-
standard (i.e., less than 40 mg/kg), are inaccurately reported at approximately twice the actual
concentration detected using SW6OIO ICP-trace. As such, these detections above background are
interpreted as being at or below background, and not a constituent released as a result of past site
operations.

5.1.4 Anthropogenic Sources of Surficial Lead

According to the EPA Technical Summary, Volume I, A Summary of Studies Addressing the Source
of Soil-Lead, "Four general types of supporting evidence have been used within the literature in
examining leaded gasoline as a source of lead in soil: 1) distance from the roadway, 2) association
with ambient air levels, 3) association with traffic volume, and 4) community area pattern.
Approximately 40 percent of lead emitted as vehicular exhaust is in sufficiently large particles to
be deposited near the roadway" (EPA, 1998).

The EPA Technical Summary provides many examples to demonstrate the relationship of high lead
concentrations and proximity to roadways and/or volume of traffic. Specific examples of
concentrations near roadways compared to areas not near roadways are provided in this report,
and excerpts include:

A study in Corpus Christie, Texas which revealed that the arithmetic mean of lead
concentrations near highways (379 samples) was 250 mg/kg while the arithmetic mean
lead concentrations near parks (94 samples) was 55 mg/kg. and the arithmetic mean lead
concentrations near schools (12 samples) was 57 mg/kg.

Another study in Beltsville, Maryland demonstrated that lead concentrations decrease as
distance from the highway increases. Specifically, at a distance of 8 meters from the
highway concentrations on either side of the road were 108.8 mg/kg and 87.37 mg/kg.
At a distance of 25 meters from the road, lead concentrations decreased to 37.42 mg/kg
and 25.42 mg/kg; and at a distance of 50 meters from the road, lead concentrations again
decreased to 14.16 mg/kg and 19.2 mg/kg.

The air base currently known as NAS Fort Worth JRB has been in existence for over 60 years.
Before the advent of the interstate highway system, White Settlement Road and Route 183 were
the main east-west and north-south thoroughfares in this area of Fort Worth. An aerial photograph
from September 1946 shows the former Carswell AFB before runway expansion with White

U.S. Air Force Center for Environmental Excellence
M DeI,venbCe,AFCEEDO2FinaI RFIRO3-OI 648 w,x1 54 HydroGeoLogic, Inc. 5121'OI



if? j
JiydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth fRil, Texas

Settlement Road and Route 183 (Figure 5.1). Leaded gasoline was the primary fuel used in• vehicles for the first 40 years NAS Fort Worth JRB was in existence. Consequently, exhaust
emissions from cars and trucks using leaded gasoline over a 40-year period are most likely an
anthropogenic source of lead found near roadways. Lead was eliminated from gasoline in the
early 1980s. Results of surficial lead sampling during the RH of SWMUs 22, 23, 24, and 25 have
shown a pattern of elevated lead concentrations near roadways with concentrations dropping off
as the distance increased from current and historical sections of roadway.

A close examination of the locations of soil samples collected in the BBS of NAS Fort Worth JRB
reveal that all the samples collected for the BBS were collected well away from historic primary
roadways, and many were collected at school and park settings. This collection pattern has
introduced a low bias for surface background lead concentrations at NAS Fort Worth JRB,
especially where lead is detected above background near roadways that have been historically
exposed to elevated lead emissions. Nevertheless, lead detections in soil were delineated and
Standard 3 concentrations removed at all four units. The details associated with the lead detections
and subsequent removal actions will be presented later in this section.

5.1.5 Anthropogenic Sources of Surficial PAHs

Subsection VI.3, Background Determination, of the TNRCC Consistency Memorandum (TNRCC,
1998a) states, "Examples of contaminants for which it may be appropriate to establish
anthropogenic background concentrations include lead, arsenic, and PAHs. Potential non-spec(fic
sources for these contaminants include automobile emissions for lead, wide-spread agricultural
use of arsenic in defoliants, and forest fires orfossilfiiel combustion of PAH5. There are some
commonalities to contaminants for which it may be appropriate to establish anthropogenetic
background concentrations, regardless of the source activity that resulted in the contamination.
Specifically, if the contaminants are present over large areas (tens of square miles up to hundreds
of square miles) and the concentrations are generally low." As noted above in Section 5.1.4, soil
samples collected in the BBS of NAS Fort Worth JRB were collected well away from historic
primary roadways, and many were collected at school and park settings. The BBS samples were
not collected near runways, taxiways, engine testing facilities, fire training areas, or landfills
where refuse was known to have been burned.

SWMUs 22, 23, 24, and 25 are located at an Air Force Base that has been in'continuous operation
for approximately 60 years. SWMU 25 is located adjacent to Taxiway Foxtrot and Charlie.
SWMUs 22, 23, and 24 are also located within 700 to 800 feet of Taxiway Foxtrot. An engine
testing facility, Building B4l46, is located directly adjacent to the southwest portion of SWMU
25 and it is 500 feet to the northwest of SWMU 23, 1000 feet to the northwest of SWMU 24, and
1300 feet to the northwest of SWMU 22. This facility has been in operation since 1984 and
exhaust from the testing of aircraft engines is vented in the direction of these SWMUs. In
addition, at least four fire training areas have historically been located adjacent to SWMUs 22, 23,
24, and 25. As all of these facilities are known sources of PAH emissions to the atmosphere, low
concentrations of PAHs in surface soil would be expected within and around SWMUS 22, 23, 24,
and 25.

U.S. Air Force Center for Environmental Excellence
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5.1.6 Laboratory / Field Artifacts

As described in Section 111.2 of the TNRCC Consistency Memorandum (TNRCC, 1998a)
regarding laboratory/field artifacts, the VOCs - acetone, methylene chloride, MEK (MEK or 2-
butanone), and toluene are common laboratorylfield artifacts. The SVOCs - dimethyl phthalate,
diethyl phthalate, di-n-butyl phthalate, butylbenzyl phthalate, bis(2-ethylhexyl)phthalete, and di-n-
octyl phthalate are also common laboratory/field artifacts.

Acetone, MEK, and methylene chloride were sporadically detected at low concentrations with
small standard deviations in RFI soil samples collected at SWMUS 22, 23, 24, and 25. The low
concentrations in combination with small standard deviations are indicators of artificially
introduced field/laboratory contamination. In contrast, high standard deviations in concentration
would indicate a possible release related detection. It is concluded that these detections are
laboratory/field artifacts not related to site activities. Although these compounds are presumed
not to be representative of site contamination, they have not been censored from report tables and
figures showing positive results.

In addition, as depicted the graph shown in Figure 5.2, these compounds are highly soluble and
volatile when compared to other VOCs. It can be inferred that since acetone, MEK, and
methylene chloride were only sporadically detected in groundwater (if detected at all), that these
compounds are not actually present in subsurface soil. It can also be inferred that if these
compounds were present in surface soil, they would have immediately volatilized under weather
conditions prevailing in the Fort Worth area. Based on the above considerations, no further
delineation of these three VOCs is warranted.

5.1.7 Significance of Sulfide in Soil

The analytical method used to determine sulfide concentrations, Method SW9O3OB, is a titrimetric
method yielding screening-level data. After the sample is treated with zinc acetate to produce zinc
sulfide, an excess of iodine (with soluble starch) is added to oxidize the sulfide to sulfur.
Quantitation is obtained by back-titrating the excess iodine with phenyl arsine oxide or sodium
thiosulfate until the blue iodinestarch complex disappears. Data generated by this method is not
considered to be defmitive by the EPA, but instead equivalent to Level II data quality.

Sulfide was sporadically detected slightly above the quantitation limit in the several soil samples
collected at SWMUs 22, 23, 24, and 25. Specifically, sulfide was detected in 14 of 126 analyses
(11.1 percent), and it was detected above the RRS-1 value of 25 mg/kg in 10 of 126 analyses (7.9
percent). The concentration range of sulfide above RRS- 1 was 28 mg/kg to 73.9 mg/kg with an
average concentration of 39.95 mg/kg. Although sulfide is an Appendix IX analyte, no
background data is available at NAS Fort Worth JRB for sulfide, and there is no TNRCC MSC
for sulfide. HydroGeoLogic made significant attempts to determine a risk based value for sulfide
in soils. In 1999, HydroGeoLogic contacted Ms. Zarena Post of the TNRCC regarding available
risk standards for sulfides in Texas. Ms. Post is a member of the TNRCC Toxicology and Risk
Assessment (TARA) section. After consulting her files and members of her staff, Ms. Post
indicated there are no risk standards for sulfides in the state of Texas. Ms. Camarie Perry, also
of TARA, confirmed that there are no risk based standards for soil and groundwater to compare
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with detected concentrations of sulfide. Ms. Perry consulted Mr. Jeffrey Patterson, a chemist for
the Superfund Cleanup program, regarding secondary sources of toxicological information (e.g.,
journals), but found no specific sulfide information. Ms. Perry also contacted Ms. Ann Strahl,
a chemist for TNRCC, for further confirmation.

In addition, information was also obtained which indicates that sulfide can be generated as a
byproduct of biological activity of decaying organic matter under anaerobic conditions. According
to a study published in the Journal of Atmospheric Chemistry, (Bates and Others, 1994),
"Emissions of sulfur gasses from both natural and anthropogenic sources strongly influence the
chemistry of the atmosphere." The study cites numerous sources of sulfur and sulfide to the
atmosphere such as oceanic emissions of volatile and non-volatile sulfur gasses; terrestrial biogenic
emissions from marsh and tidal sources; freshwater emissions, soil emissions, and vegetation
emissions.

As the sulfide detections in soils at SWMUs 22, 23, 24, and 25 are isolated and concentrations are
low, sulfide detections are not interpreted as being related to a site release to the environment. In
addition, as an MSC for sulfide could not be identified, and supplementary health risk information
was not available, additional sampling for sulfide did not appear warranted and was not performed
in later delineation rounds.

5.1.8 Analytes Reported Under Multiple Methods

General statistics comparing the number of total analyses per analyte with the number of detections
per analyte are discussed throughout Section 5.0. Variances in the total number of analytical
results per analyte arise for several reasons: (I) some compounds are listed by several analytical
methods, and individual samples may have been analyzed using multiple analytical methods with
overlapping reporting for these analytes. For example, naphthalene is present on the analyte lists
for SW8260 (VOCs), SW8270 (SVOCs), and SW8310 (PAHs). In 1997, naphthalene was
routinely reported by both SW8260 and SW8270, so there are more analytical results for
naphthalene than there are field samples during this time frame. (2) Metals are often analyzed in
groups using EPA Method SW6O1O, with some individual metals analyzed using the SW7000
GFAA series of methods. For example, lead can be analyzed by SW6O1O and SW7421. (3) Some
of the broad spectrum analytical methods used in the Appendix IX characterization sampling are
often not the most sensitive analytical method for individual analytes. During delineation
sampling, the most sensitive analytical methods were used for individual analytes. For example.
in 1999/2000, naphthalene was analyzed by SW8270 for confirmation/characterization samples
and by SW8310 for delineation samples. (4) Method numbers have changed over the time of the
project in response to updated EPA guidance. For example, OC pesticides/PCBs can be reported
both by method SW8080 and by SW808 1.

It should be noted that Section 5.0 data tables for surface and subsurface detections show only
those compounds that were detected over their corresponding RRS-1 value. If a compound was
not detected by an individual method, then that method will not be listed in the surface and
subsurface detection tables. Appendix I presents all analytical results including rejected and U-
qualified (non-detected) data. The total number of analyses per analyte are represented in this
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Appendix. For reference, Table 5.4 lists all the analytes reported under multiple analytical
method per site.

5.2 SWMU22

RFI activities conducted at SWMU 22 between 1997 and 2000 included the excavation of 10
exploratory trenches, the installation of 12 DPT soil borings, and the collection of two rounds of
groundwater samples from existing monitoring wells. Surface water (Farmers Branch Creek and
the un-named tributary adjacent to SWMU 22), and sediment samples collected during the RFI are
to be included in a baseline human and ecological risk assessment under a separate project focusing
on groundwater, surface water, and sediments in the golf course area. A total of 18 monitoring
wells were installed by Radian Corporation between 1985 and 1992 as part of groundwater
investigations of SWMU 22 and the basewide TCE plume.

As part of the initial field activities performed by HydroGeoLogic in 1997, soil samples for
chemical characterization were collected at excavated test pits from both the ground surface and
the subsurface intervals exhibiting the highest photoionization detector (ND) reading. Surface soil
samples were collected prior to drilling or excavation activities using a stainless steel hand auger,
with a stainless steel sleeve for VOC samples. Subsurface samples of native soil beneath the
landfill debris were collected near the center of each 40-foot long test pit and sampled for VOCs,
SVOCs, and metals. VOCs and SVOCs were analyzed by EPA Methods SW8260 and SW8270,
respectively. Inorganics were analyzed for the RCRA list of metals using EPA Method SW6O1O
ICP-standard.

In 1998, six DPT locations, BHGLTA4O 1 (840 t) - 8406, were installed and soil samples collected
in 5-foot intervals from the ground surface to the water table. These samples were analyzed for
the full suite of Appendix IX compounds [232 compounds and 1 ,2-dichloroethane (1 ,2-DCA)].
Six additional soil borings (8407 through 8412), were installed to delineate specific compounds
or suites of compounds detected at associated source intervals. The analytical data generated
during the RFI of SWMU 22 is presented in Appendix J.

Test pit trenching activities at SWMU 22 uncovered various commercial/industrial debris and
medical waste throughout the landfill. Observed debris consisted primarily of sheet metal,
concrete, rebar, asphalt, metal buckets, wire, oil cans, soda cans, aerosol cans, wooden crates,
burned wood, small batteries, industrial plastic, glass, bottles, newspaper, cardboard, trash,
aircraft/car parts, fire extinguishers, and fiberglass mesh. Medical waste was encountered
consisting of needles, syringes, medical gauze, intravenous (IV) bottles, blue hospital gowns, blue
tyvek material, and plastic bags containing medical refuse. Medical waste was encountered in
trenches THGLTAOO1 (TOOl), T002, T003, T009, and TOlO at depths ranging from 2 tolO feet
bgs. At test pits where medical wastes were encountered, soil samples were collected by
excavating directly to native soil, or were not collected due to health and safety concerns.

5.2.1 Interpretation of Aerial Photographs

Aerial photographs of the SWMU 22 area covering 6 decades were reviewed to identify areas of
landfill activity for placement of test pit trenches. Prior to February 1954, with the extension of
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the north-south runway and taxiway, the SWMTJ 22 site appears as a field possibly used for
agricultural purposes. Landfill activities at SWMU 22 were first observed in a December 1958
aerial photograph as a series of trenches oriented on a north-south axis with a settling pond in the
northeast corner. An aerial photograph of SWMU 22 taken December 1958 is presented with soil
boring and test pit locations as Figure 5.3. Continued trenching activities and ground scarring,
presumably caused by grading, were noted in aerial photographs from 1962 through 1972.
Landfill operations at SWMU 22 appear to have ceased by 1976. All landfill activity associated
with SWMU 22 during the period of operation was observed within the perimeter fencing for the
landfill.

5.2.2 Geophysical Results

Geophysical surveys at SWMU 22 were performed in 1985 as part of the JRP Phase i/-
confirmation/Quantification Stage I Final Report for Carswell AFB (Radian, 1986). These
surveys consisted of magnetometer, EM profiling, and earth resistivity methods for the purposes
of profiling SWMU 22. Significant anomalies, which coincided with elongated burial pits
observed in aerial photographs were located in several areas. A contour map depicting the EM
anomalies detected using the EM-31 profile instrument is presented in Figure 5.4.

5.2.3 Test Pit Locations

Ten test pits were excavated in the areas where waste disposal trenches were suspected to exist,
as identified through aerial photographic and geophysical interpretation. The locations of the
waste disposal trenches in 1958 in relation to test pits and soil borings are presented on Figure 5.3.
One of the test pit locations (TOOS) was moved during the site clearance process. This decision
was based on visual observations of the area surrounding the proposed test pit location and the
proximity of nearby buried electrical utilities. Test pit T008 was moved from immediately east
of the former radar station to the northwest corner of the SWMU at a location where a depression
in the ground surface had been observed. A surface soil sample and a subsurface soil sample were
collected from each of the 10 test pits for analysis. Each test pit was backfilled immediately
following the collection of the subsurface soil sample. After backfilling was complete, a clay layer
approximately 1-foot in thickness was placed over all trench locations. The areas were then re-
seeded.

5.2.4 Soil Boring Locations

Six soil borings, B401 through B406, were installed in the areas where chemical analyses from
the test pits indicated elevated concentrations of possible site related contaminants. Soil samples
were collected in 5 foot intervals starting at the surface and terminating at the water table. Each
soil sample collected from these borings was analyzed for the full suite of Appendix IX
constituents.

Seven additional soil borings, B407 through B4 12 and B096, were installed to delineate specific
COPCs to Standard 1 concentrations. Soil samples were collected to delineate specific COPCs at
the depth intervals associated with the original detections. Soil boring locations are presented on
Figure 5.3.
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Concrete and rubble were found throughout much of the landfill. Three Appendix IX intervals
were not sampled due to excessive waste or poor recovery within a sampling interval. These
intervals included the surface-, 10-, and 15-foot intervals of B403. Several offsets from the
original location were attempted to obtain samples from these intervals, but were unsuccessful.
Confirmatory soil borings were placed directly adjacent to B403, B406, B408, T002, T003, and
T008 to verify initial sampling results and to perform SLPL extractions where analytical totals
exceeded RRS-2 values.

5.2.5 Lithologic Findings and Cross Sections

As depicted in Figure 5.5, lithology along a west-east transect (A-A') through borings CAR-Pi,
B406, T008, T007, TOO 1, and CAR-fl of SWMU 22 indicates that much of the near-surface soils
are composed of a moderately sorted native silty clay that is continuous throughout the length of
the transect. The layer ranges in thickness from approximately 17 feet at the west end of the
section to about 1 foot near boring T007. Along the east half of the transect where the native silty
clay layer is much thinner, the silty clay unit is overlain by a long, fairly thin body of landfill
material that reaches a maximum thickness of about 7 feet at boring TOO 1. Most of the landfill
body is capped by a thin layer of fill composed of clean sand and sandy clay, but that layer pinches
out to a negligible cover at the west end of the landfill where it may be only a few inches thick.
The above strata are underlain by a continuous thick layer of well-sorted medium grained yellow
to brown to gray sand that extends throughout the length of the transect. The unit has an average
thickness of approximately 26 feet across the transect. The base of the sand unit forms a distinct
contact between this unconsolidated layer and the GoodlandIWalnut bedrock formation, a 28- to
36-foot thick limestone unit that overlies the Paluxy sandstone along this transect. The thickness
of the Goodland/Walnut and the upper contact of the Paluxy unit are based on data acquired during
the drilling of nearby Paluxy-depth wells, which were abandoned prior to this investigation. The
highest surface elevation along the transect, measured at the time of the RH field investigation,
is at boring CAR-P 1 at approximately 626 feet above mean sea level (msl). The lowest surface
elevation is at CAR-fl, approximately 615 feet above msl. The bedrock elevation along'is
approximately 585 feet above msl with a gentle slope to the east evident near CAR-P2.

The west-east transect (B-B') passes through borings FTO9-12C, B405, TOlO, T005, T003, B401,
B409, B408, B41 1, and LFO4-4C at the south side of the study area and illustrates a more
irregular stratigraphy than that found along transect A-A' (Figure 5.5). The near-surface center
of the transect contains a thick (about 10 feet on average), block-shaped landfill body that ends
abruptly near boring B40 1. A very small accumulation of landfill material is also found at boring
B409. These landfill areas are capped by a thin layer of fill composed of clean sand and sandy
clay; a much thicker deposit of fill (up to 12 feet deep) is found in the vicinity of B405. All of the
above strata are underlain by a prominent layer of well-sorted medium grained yellow sand that
ranges in thickness from 8 to 20 feet along the transect. The base of the sand unit forms a distinct
contact between this unconsolidated layer and the Goodland/Walnut bedrock formation, which is
a 40- to 50-foot thick limestone unit that overlies the Paluxy sandstone along this transect. The
bedrock elevation along B-B' gently rises from 594 feet at FTO9-12C to approximately 596 feet
at T005, before sharply falling off to an elevation of 582 feet above msl at LFO4-4C.
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Lithology observed on a northwest-southeast transect (C-C') through borings LFO4-4A, B405,
T009, T006, B403, T004, T002, B402, and LFO4-4D of SWMW 22 indicates native silty clay
soils in a similar configuration as found along transect B-B; A distinct 7 to 8 foot landfill deposit
is spread consistently over the thin portion of the silty clay between borings T009 and T002,
pinching out at borings B405 and B402. The entire landfill body is covered by a layer of clean
fill soil composed of sand and sandy clay. All of the above strata are underlain by the prominent
layer of well-sorted medium grained yellow sand that overlies the Goodland/Walnut bedrock
formation. Bedrock elevations along C-C' abruptly fall off from an elevation of 602 feet at LFO4-
4A before leveling out to approximately 590 feet at T006 then falling off again to an elevation of
582 feet above msl at LFO4-4D.

The north-south transect (D-D') passes through borings LFO4-4B, TOGS, T006, B404, T007,
LFO4-4F, and B407 along the center of the study area and shows a somewhat more consistent
near-surface stratigraphy than that found along transects B-B' and C-C (Figure 5.5). The bedrock
elevation along D-D' also abruptly falls off from an elevation of 601 feet at LFO4-4B to a low of
approximately 584 feet at B404 before gently rising to an elevation of 588 'feet at LFO4-4F and
gently sloping off again to an elevation of approximately 585 feet above msl at B407.

The west-east transect (E-E') passes through borings LFO4-4B, B403, TOOl, LFO4-03, and LFO4-
02 at the east side of the study area and is similar to the stratigraphy found along transect D-D'
(Figure 5.5). The bedrock elevation along E-E' abruptly falls off from an elevation of 601 feet
at LFO4-4B before leveling out at an elevation of approximately 584 feet above msl at LFO4-03
and LFO4-4D.

Groundwater flow follows the general pattern of bedrock slope at SWMU 22 with a distinct flow
from the southwest to northeast down the bedrock slope before flowing east along transect A-A'
and White Settlement Road. The steep slope depicted in C-C', D-D', and E-E' was most likely
formed as an erosion bank cut by river water in the paleo-channel. The bank itself and
groundwater flowing off the bank from the southwest influences general groundwater flow in the
paleo-channel from the southeasterly flow direction found north and west of SWMU 22 into an
easterly flow direction north and east of SWMU 22 (Figure 5.6). Elevation profiles of the
groundwater surface are also presented in the cross sections depicted in Figure 5.5.

5.2.6 Soil Analytical Results

Initial surface and subsurface soil samples were collected from six soil borings and ten test pits
at SWMU 22. The Appendix LX borings are identified as B40 1 through B406 and the test pits are
identified as TOOl through T010 (Figure 5.7). Surface soil samples were collected adjacent to
DPT borings and test pits using a stainless steel trowel and bowl. Soil borings used for delineation
sampling included B407 through B412 and B096. Due to thick vegetation and trees to the
southeast of SWMLJ 22, borings B408 and B409 were hand augered. Analytical results of surface
and subsurface soil sampling initially indicated the presence of some metals and SVOCs at
Standard 2 and 3 concentrations. All VOCs detected were at or below Standard 2 concentrations.
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The discussion of analytical results in soil has been separated into two sections, inorganic and
organic subsections. Note that the inorganic subsection has differing RRS- 1 values for surface and
subsurface soil for inorganics, while the organic subsection combines surface and subsurface soil
because the RRS-1 value is the same. A discussion of each analyte detected over RRS-1 is
presented in a separate subsection below. This discussion includes general statistics,
interpretation, delineation, and confirmation/SPLP results. Several tables and figures have been
prepared to facilitate the reader's review of each section. Analytical results in soil are presented
in Figure 5.7; analytical results in surface soil are presented in Table 5.5; analytical results in
subsurface soil are presented in Table 5.6; confirmationlSPLP results are presented in Table 5.7;
and site-specific MSCs are presented in Table 5.8.

5.2.6.1 Inorganic Analytical Results

Appendix IX metals were detected above background concentrations in surface and subsurface soil
samples collected at SWMU 22. In surface soils, detected elements include antimony, arsenic,
cadmium, copper, lead, selenium, thallium, and zinc (Table 5.5). Detected elements in subsurface
soils include antimony, arsenic, cadmium, chromium, cobalt, lead, mercury, selenium, silver,
thallium, vanadium, and zinc. Although calcium, magnesium, manganese, and potassium are not
included in the Appendix IX sampling list, these metals were detected in SWMU 22 soils collected
in 1997. These metals are not included in the discussion and figures because they are not
Appendix IX compounds. Figure 5.7 displays the locations and chemical data that exceeded
background concentrations in SWMU 22 soils.

Most metals observed in surface soils were detected at low concentrations, below or just above
background concentrations. These detections are considered variations of basewide background
levels, not indicative of a site-related spill or release. In surface soil, these inorganics include
antimony, cadmium, and copper. In subsurface soil, these inorganics include antimony, cadmium,
cobalt, silver, and vanadium. The percentage of detection for these compounds was calculated
only for detections above base background values since this concentration represents RRS- 1. In
addition, the percentage of detections greater than RRS- 1 compared to total analyses in combined
surface and subsurface soil for each of the above compounds is less than five percent of total
analyses. Since it is unlikely that these compounds are related to a site release, and the frequency
of detection for these compounds is below the five percent threshold described in Section 3.1 of
the TNRCC Consistancy Memorandum (TNRCC, 1998a), further delineation of antimony,
cadmium, cobalt, copper, silver, and vanadium in SWMU 22 soil is not warranted.

A closer examination of each of these compounds is presented below:

• Antimony was detected in 9 of 17 surface soil samples analyzed for metals. Only I of the
17 samples exceeded the RRS- 1 concentration of 0.56 mg/kg. This detection of antimony
at T007 (0.65 J mg/kg) also exceeded the RRS-2 concentration of 0.6 mg/kg; however, the
detection was just 16 percent above the surface background value of 0.56 mg/kg. In
subsurface soil, antimony was detected in 10 of 34 samples analyzed for metals. Only 1
of the 34 samples analyzed exceeded the RRS-1/RRS-2 concentration of 0.712 mg/kg.
This detection of antimony, an estimated concentration of 0.99 J mg/kg at T009, was just
39 percent above the subsurface background value of 0.712 mg/kg. The percentage of
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detections greater than RRS-1 compared to total analyses in combined surface and
subsurface soil for antimony is 3.9 percent (2 of 51 analyses).

• Cadmium was detected in 4 of 17 surface soil samples analyzed for metals. Only one of
the 17 surface samples exceeded the RRS-1 as well as the RRS-2 concentration of 0.556
mg/kg. This detection of cadmium at T007 (0.73 F mg/kg) in surface soil was only 30
percent above the surface background value of 0.556 mg/kg. Cadmium was detected in
10 of 34 subsurface soil samples analyzed for metals. Of the 34 samples analyzed, only
one detection exceeded the RRS-1/RRS-2 concentration of 0.59 mg/kg. This isolated
detection of cadmium at T009 (0.63 F mg/kg) was only 7.4 percent above the subsurface
background value of 0.59 mg/kg. The percentage of detections greater than RRS-1
compared to total analyses in combined surface and subsurface soil for cadmium is 3.9
percent (2 of 51 analyses).

• Cobalt was detected in 17 of 17 surface soil samples; however, none of the detections
exceeded the surface RRS-1 concentration of 11.05 mg/kg. Cobalt was detected in 32 of
34 subsurface soil samples analyzed for metals. Three of the 34 samples exceeded the
RRS- 1 concentration of 6.19 mg/kg; however, each of these detections was well below the
RRS-2 concentration of 610 mg/kg. Specifically, cobalt was detected at B402-5' (8.1
mglkg), B403-20 (8.2 F mglkg), and T003-13' (7.8 F mg/kg). All of these detections
were less than 25 percent above background. In addition, the percentage of cobalt
detections greater than RRS-1 compared to total analyses of combined surface and
subsurface soil is 5.9 percent (3 of 51 analyses).

• Copper was detected in all 17 surface soil samples analyzed for metals. Of the 17 samples
analyzed, only 1 detection exceeded the RRS-1 concentration of 17.37 mg/kg. This
isolated detection of copper, a concentration of 17.4 mg/kg at TOOS, is well below the
RRS-2 concentration 130 mg/kg, and is approximately equal to the surface background
value of 17.37 mg/kg. Copper was detected in 31 of 34 subsurface soil samples; however,
none of the detections exceeded the RRS- 1 concentration of 13.72 mg/kg. The percentage
of copper detections greater than RRS-1 compared to total analyses of combined surface
and subsurface soil is 2.0 percent (1 of 51 analyses).

• Silver was not detected in surface soil. Silver was detected in 2 of 34 subsurface soil
samples analyzed for metals. Both of the samples exceeded the RRS-1 concentration of
0.128 mg/kg; however, each of these detections was well below the RRS-2 concentration
of 51 mg/kg. Specifically, silver was detected at two locations in subsurface soil including
T003-13' (0.6 F mg/kg), and T006-12' (0.22 F mg/kg). Nevertheless, silver is delineated
to the north by TOOl and T007; to the east by B401 and B402; to the south by T005 and
TO 10; and to the west by B4OS, T008, and B4O6. In addition, the percentage of detections
greater than RRS-1 compared to total analyses in combined surface and subsurface soil for
silver is 3.9 percent (2 of 51 analyses).

• Vanadium was detected in all 17 surface soil samples analyzed for metals; however, none
of the detections exceeded the RRS-1 concentration of 46.3 mg/kg. Vanadium was also
detected in all 34 subsurface soil samples analyzed for metals. Only two of the 34
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detections exceeded the RRS-1 concentration of 37.4 mg/kg. Neither detection exceeded
the RRS-2 concentration of 72 mg/kg. Detections above RRS-1 included 40.8 .1 mg/kg,
in the 20-foot interval of B403, and 44.0 mg/kg in the 5-foot interval of B404. These
isolated detections are delineated by B402 in the east, B40 1 to the south; B405 and B406
to the west; and SWMU 23 boring B073 to the north. In addition, the percentage of
detections greater than RRS-1 compared to total analyses in combined surface and
subsurface soil for vanadium was 3.9 percent (2 of 51 analyses).

As previously noted in Section 5.1.2, statistical analysis of analytical results for arsenic indicate
that detected concentrations of arsenic are statistically the same as developed background
concentrations. Similarly, as previously noted in Section 5.1.1, statistical analysis indicated that
detected thallium concentrations are actually lower than developed background concentrations.
Specific detections and concentration ranges are presented below:

• Arsenic was detected in 14 of 17 surface soil samples analyzed for metals. Three of the
17 samples exceeded the surface RRS-1/RRS-2 concentration of 5.85 mg/kg. Specifically,
arsenic was detected in surface soil at B402 (15.3 F mg/kg); B404 (15.1 F mg/kg), and
B405 (15 F mg/kg). Arsenic was also detected in 23 of 34 subsurface soil samples
analyzed for metals. Ten of the 34 detections exceeded the subsurface RRS-1/RRS-2
concentration of 6.58 mg/kg. Detections above RRS-l ranged from 6.7 mg/kg to 19
mg/kg, with an average concentration of 12.15 mg/kg.

• Thallium was detected in 3 of 17 surface soil samples analyzed for metals. Each of the
three detections exceeded the RRS-1/RRS-2 concentration of 2.43 mg/kg. Specifically,
thallium was detected in surface soil at B402 (14.5 F mg/kg), B404 (13.4 F mg/kg), and
B406 duplicate (33.4 F mg/kg). Thallium was also detected in 8 of 34 subsurface soil
samples analyzed for metals. All eight of the detections exceeded the RRS-1/RRS-2
concentration of 1.5 mg/kg. Detections above RRS-1 ranged from 5.1 mg/kg to 29.2
mg/kg, with an average concentration of 13.48 mg/kg.

A subset of two metals was inaccurately detected above background due to matrix interference.
As noted in Section 5.1.6, detections of selenium and chromium above background resulted from
matrix interference inherent with the SWÔO 10-standard analytical method for metals. The matrix
interference induces false positive detections of selenium, and artificially elevates concentrations
of detected chromium. Detections of chromium below 40 mg/kg using SW6O1O-standard are
interpreted as detections below background. Specific detections and concentration ranges are
presented below:

• Selenium was detected in 3 of 17 surface soil samples analyzed for metals. Each of the
three detections exceeded the RRS-1 concentration of 0.907 mg/kg and the RRS-2
concentration of 5 mg/kg. Specifically, selenium was detected in surface soil at B402
(16.6 F mg/kg), B404 (7.5 F mg/kg), and B405 (15.2 F mg/kg). Selenium was also
detected in 13 of 34 subsurface soil samples analyzed for metals. Each of the 13 detections
exceeded the RRS- I concentration of 0.313 mg/kg, with 8 detections exceeding the RRS-2
concentration of 5 mg/kg. Detections above RRS-1 ranged from 3.5 mg/kg to 15.7 mg/kg,
with an average concentration of 7. 15 mg/kg. Selenium detections within this range of
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concentrations using SW6O1O ICP-standard are believed to be false positives, and
therefore, do not warrant further investigation.

• Chromium was detected in all 17 surface soil samples; however, none of the detections
exceeded the RRS-1 concentration of 25.86 mg/kg. Chromium was also detected in 31
of 34 subsurface soil samples analyzed for metals. Five of the 34 samples exceeded the
RRS-1/RRS-2 concentration of 16.31 mg/kg. Detections above RRS-1 ranged from 16.8
3 mg/kg to 22.7 3 mg/kg, with an average concentration of 19.0 mg/kg and a standard
deviation of 2.41 mg/kg. Specifically, chromium was detected at B402-5 (16.83mg/kg),
B403-20 (17.4 mg/kg), B404-5 (22.7 mg/kg), B406-1O' (18 J mg/kg), and 1004-13'
(20.1 3 mg/kg). These concentrations ranged from 3 to 35 percent over the base
background value of 16.31 mg/kg. Although not incorporated by project ARARs, each
detection is below the State of Texas background value of 30 mg/kg. (For reference, the
State of Texas background values are presented in Table 5.9.) Since it is believed that
interference inherent with the SW6OIO JCP-standard analytical method for metals
artificially elevated detected concentrations of chromium, and as all chromium detections
at SWMU 22 are below 30 mg/kg, they are interpreted as being reflective of base
background conditions and do not warrant further investigation.

Other inorganic detections observed in SWMU 22 soil included lead, mercury, and zinc at
Standard 2 and 3 concentrations. These inorganics are discussed below.

• Lead was detected in 18 of 19 surface soil samples analyzed for metals. Five of the 19
samples exceeded the RRS-1/RRS-2 concentration of 30.97 mg/kg. Lead was detected in
surface soil at B406 (34.8 F mg/kg), 2406-duplicate (42.9 F mg/kg), B406-confirmation
(41.5 mg/kg), T007 (32.2 mg/kg), and B407 (81.5 mg/kg).

Although the highest detection of lead in surface soil within the SWMIJ boundaries (B406)
was only 38 percent above the surface background value of 30.97 mg/kg, it was treated
as a Standard 3 detection and confirmation sampling for the original B406 (42.9 F mg/kg)
detection was performed. Results of confirmation revealed a similar concentration of 41.5
mg/kg. An SPLP extraction was performed, and the resulting concentration was below
the corresponding industrial groundwater MSC (Table 5.8). Lead in surface soil is
delineated to the south by the adjacent test pit, TOOS, and to the east by T007. The
detection of lead at B096 at a concentration of 35.2 mg/kg is only 13.6 percent over the
background concentration of 30.97 mg/kg. Consequently, this detection is considered to
be a natural variation of background and serves as the delineation location for lead to the
west of B406. To the north, next to White Settlement Road, lead was detected at a
concentration of 81.5 mg/kg at 2407; however, the resulting concentration of lead when
an SPLP extraction was performed on this sample was below the industrial groundwater
MSC. This resulted in a new site-specific MSC of 81.5 mg/kg at SWMU 22. Lead is
delineated to the north of SWMU 22 by SWMU 24 borings B089 and B003. The
remaining Standard 2 detection of lead in the surface interval of T007 (32.2 mg/kg) is
delineated to the north by borings 2407, 2087, and 2095; to the east by TOOl and 2402;
to the south by B404 and B405; and to the west by T008.
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Most of the elevated detections of lead in surface soil at SWMU 22 were found in surficial
soil at a distance of less than 25 meters along White Settlement Road and the base
perimeter road. As these roads have been in existence for over 60 years, emissions from
leaded gasoline by cars and trucks over a 40-year period are most likely the anthropogenic
source of lead found in SWMU 22 surface soil. A more detailed discussion of the potential
sources of lead in surficial soil is presented in Section 5.1.4 above.

Lead was also detected in 26 of 37 subsurface soil samples analyzed for metals. Five of
the 36 samples exceeded the RRS-1/RRS-2 concentration of 12.66 mg/kg. Detections
above RRS-1 ranged from 13.9 mg/kg to 74.4 mg/kg with an average concentration of
30.98 mg/kg. Specifically, lead was detected in subsurface soil at T002-13' (27.2 mg/kg),
T003-13' (74.4 mg/kg), T004-13' (18.0 mg/kg), T006-12' (13.9 mg/kg), and T009-13
(21.4 mg/kg). All of these detections are currently considered Standard 2 since each
detection is below the site-specific MSC of 81.5 mg/kg.

The lead detections at T002, T003, and T004 were not confirmed above background by
borings B402, B40 1, and B40 1-Dup, and B403, respectively. Therefore, lead is presumed
to be Standard 1 at these locations. As the lead detections at T006 and T009 were not
significantly above background, they are considered to be variations of background, not
related to a spill or release. Furthermore, all of these lead detections are delineated by
perimeter borings B401, B402, B405, and B404.

Mercury was detected in 14 of 17 surface soil samples; however, none of the detections
exceeded the RIRS- 1 concentration of 0.14 mg/kg. Mercury was also detected in 13 of 34
subsurface soil samples analyzed for this element. Six of the 34 samples exceeded the
RRS-1 concentration of 0.035 mg/kg (set at the MDL for mercury); however, these
detections were all below the RRS-2 concentration of 0.2 mg/kg. Detections above RRS-1
ranged from 0.049 mg/kg to 0.14 mg/kg, with an average concentration of 0.09 mg/kg and
a standard deviation of 0.03 mg/kg.

Specifically, the six detections of mercury were located at B403-5' (0.14 mg/kg), B404-5'
(0.11 mg/kg), T003-13' (0.049 mg/kg), T004-13' (0.084 mg/kg), T006-12' (0.066
mg/kg), and T009-13' (0.12 mg/kg). These concentrations ranged from 0.4 to 4 times the
subsurface base background concentration of 0.035 mg/kg. However, all of these
detections are at, or below, the surface base background concentration of 0.14 mg/kg.
Mercury is delineated to Standard 1 concentrations to the north by TOOl and T007; to the
east by 13402 and 13401; to the south by T005 and TOlO; and to the west by B405, T008,
and B406. Although mercury is delineated, it is believed that these detections are
variations of background and not the result of a release.

• Zinc was detected in 16 of 17 surface soil samples analyzed for metals. Of the 17 samples
analyzed, only three detections exceeded the RRS- 1 concentration of 38.8 mg/kg. These
three detections of zinc in surface soil were located at TOOS (43.1 mg/kg), B406 (53.2
mg/kg) and B406-duplicate (65.7 mg/kg). The RRS-2 concentration of zinc is 3100
mg/kg. Note that the detection of zinc at T008 (43.1 mg/kg), located adjacent to and south
of B406, is considered to be a natural variation of background since the concentration is
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only 11 percent greater than background. The highest detection of zinc in SWMU 22
surface soil (65.7 mg/kg at B406) is not significantly above the surface background value
of 38.8 mg/kg, and well below the MSC of 3100 mg/kg. Nevertheless, these Standard 2
detections of zinc at B406 and T008 are delineated to the east by T007, to the south by
T009, to the west by SWMU 24 boring B096, and to the north by SWMU 24 borings B089
and B091 (depicted in the analytical results figure for SWMU 24).

Zinc was detected in 32 of 34 subsurface soil samples analyzed for metals. Five of the
detections exceeded the RRS- 1 concentration of 31.3 mg/kg. Detections above R.RS- 1
ranged from 34.2 mg/kg to 63.3 mg/kg with an average concentration of 44.54. These
detections are also well below the RRS-2 concentration of 3100 mg/kg for zinc.
Specifically, zinc detections at B404-5' (34.2 mg/kg), T003- 13 (45.1 mg/kg), T004-13'
(41 mg/kg), and T006-12' (39.1 mg/kg) are not significantly over background and are
regarded as natural variations of the base subsurface background value of 31.3 mg/kg.
Note that the detections of zinc at T003 and T004 were not confirmed in companion
borings B401 and B404. The remaining detection of zinc at T009-13' (63.3 mg/kg) is
delineated to Standard 1 in the north by B406, T008, and T007; in the east at B401 and
B402; in the south at T005 and TOlO; and in the west by B405.

5.2.6.1.1 Sulfides

The analytical method used to determine sulfide concentrations, Method SW9030, is a titration
screening method. This method is not considered to be definitive, rather it is designated by the
EPA as producing Level 2 data quality (see Section 5. 1.6). Sulfides were detected in surface and
subsurface soils at two SWMU 22 soil borings.

• Sulfide was detected in 2 of 29 soil samples analyzed for this suite of compounds. Each
of the two detections exceeded the RRS-1 concentration of 25.0 mg/kg. Sulfide was
detected at B405-5' (30.5 S mg/kg). Sulfide was also detected at B406-surface (28 5
mg/kg); however it was not confirmed in the B406-surface duplicate. Consequently, the
percentage of total confirmed detections of sulfide above RRS-1 at SWMU 22 is 3.4
percent (1 of 29 analyses).

As discussed in Section 5.1.7, sulfide was eliminated from consideration indelineation sampling
because it was detected sporadically at low concentrations, and because a specific MSC could not
be calculated, or otherwise obtained.

5.2.6.2 Or2anic Analytical Results

Initial analytical results at SWMU 22 indicated the presence of Standard 2 concentrations of OC
pesticides and VOCs. Additionally, a mixture of Standard 2 and 3 concentrations of a subset of
SVOCs, commonly associated with asphalt and the combustion of fossil fuels, were found
throughout SWMU 22. Two VOCs, 1,2,4-trimethylbenzene and 1,3,5-trimethylbenzene were also
detected in SWMU 22 soils; however, as these compounds are not Appendix IX compounds, and

• were detected at low concentrations and frequency, they are not discussed in the following text.
A discussion of general statistics and interpreted results is presented for each Appendix IX analyte.
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Where analytes fall into specific categories or associated suites, an interpretive discussion is
presented above that group of analytes.

5.2.6.2.1 Organochiorine (OC) Pesticides

A small group of OC Pesticides exhibited a combination of low concentrations and low frequency
of occurrence. These compounds included chlordane, dieldrin, and p,p'-DDE. A Standard 3
detection of dieldrin was not confirmed, and it is unlikely that detected concentrations of chlordane
and p,p'-DDE are related to a significant site release. The frequency of detection of these
compounds is below the five percent threshold described in Section 3.1 of the TNRCC
Consistency Memorandum (TNRCC, 1998a). However, these compounds were delineated. A
brief set of general statistics is presented below for each of these compounds:

• Chlordane was detected in only 1 of 28 soil samples (3.6 percent) analyzed for pesticides.
The detection of chlordane in the 5-foot interval of B403 at a concentration of 0.11 mg/kg
exceeded the RRS-1 concentration of 0.009 mg/kg; however, the detection is well below
the RRS-2 concentration of 0.2 mg/kg.

• Dieldrin was detected in only I of 29 soil samples (3.4 percent) analyzed for pesticides in
the same 5-foot interval of 8403 at a concentration of 0.098 mg/kg. Dieldrin exceeded the
RRS-1/RRS-2 concentration of 0.01 mg/kg. This detection of dieldrin was not confirmed
above RRS-1 in subsequent sampling efforts; therefore dieldrin is presumed to be Standard
1 at SWMU 22.

• P,P'-DDE was also detected in only 1 of 28 soil samples (3.6 percent) analyzed for
pesticides in the same 5-foot interval of B403 at a concentration of 0.067 mg/kg. P,P'-
DDE exceeded the RRS-1 concentration of 0.003 mg/kg; however, it is below the RRS-2
concentration of 0.084 mg/kg.

The Standard 2 detections of chiordane and p,p'-DDE in the 5-foot interval of B403 are delineated
to the north by 8404, to the east by 8402, to the south by B401, and to the west by B405.

5.2.6.2.2 Volatile Organic Compounds

A mixed group of VOCs exhibited a combination of low concentrations and low frequency of
occurrence. These compounds included 1,2,4-trichlorobenzene, 1,2-dichlorobenzene, 1,3-
dichlorobenzene, 1,4-dichlorobenzene, 2-hexanone, o-xylene, and tetrachloroethene. Since it is
unlikely that detected concentrations of these compounds are related to a significant site release,
and the frequency of detection for these compounds is below the five percent threshold described
in Section 3.1 of the TNRCC Consistency Memorandum (TNRCC, 1998a), further delineation of
these compounds is not warranted. Although 1,2,4-trimethylbenene, 1,3,5-trimethylbenzene, and
isopropylbenzene are not included in the Appendix IX sampling list, these compounds were
detected in SWMU 22 soils collected in 1997. These compounds are not included in the
discussion and figures because they are not Appendix IX compounds.
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A brief set of general statistics is presented below for each of the Appendix IX compounds
detected above RRS-1:

• 1 ,2,4-Trichlorobenzene was detected in only 1 of 75 soil samples (1.33 percent) analyzed
for VOCs. It was detected in the 5-foot interval of TOOS at a concentration of 1.5 F
mg/kg. This detection exceeded the RRS- 1 concentration of 0.002 mg/kg; however, the
detection is well below the RRS-2 concentration of 7 mg/kg.

• 1 ,2-Dichlorobenzene was detected in only I of 75 soil samples (1.33 percent) analyzed for
VOCs. This detection in the 5-foot interval of T008 at a concentration of 1.8 mg/kg
exceeded the RRS-1 concentration of 0.002 mg/kg; however, the detection is well below
the RRS-2 concentration of 60 mg/kg.

• 1 ,3-Dichlorobenzene was detected in only 1 of 75 soil samples (1.33 percent) analyzed for
VOCs. This detection in the 5-foot interval of T008 (0.76 F mg/kg) exceeded the RRS-1
concentration of 0.006 mg/kg. An RRS-2 concentration for 1,3-dichlorobenzene is not
provided by the TNRCC, and one was not calculated.

• 1,4-Dichlorobenzene was detected in 2 of 75 soil samples (2.67 percent) analyzed for
VOCs. These detections in the 13-foot interval of T002 (0.14 F mg/kg) and the 5-foot
interval of T008 (0.76 F mg/kg) exceeded the RRS-1 concentration of 0.002 mg/kg;
however, the detection is well below the RRS-2 concentration of 7.5 mg/kg.

• 2-Hexanone was detected in only 1 of 34 soil samples (2.94 percent) analyzed for VOCs.
This detection in the 5-foot interval of B405, at a concentration of 0.007 mg/kg, exceeded
the RRS-l concentration of 0.005 mg/kg. An RRS-2 concentration for 2-hexanone is not
provided by the TNRCC, and one was not calculated.

• O-Xylene was detected in only 1 of 54 (1.85 percent) soil samples analyzed for VOCs.
It was detected in the 8-foot interval of TOOl at a concentration of 0.24 mg/kg. This
detection exceeded the RRS- 1 concentration of 0.005 mg/kg; however, it is well below the
RRS-2 concentration of 1000 mg/kg.

• Tetrachloroethene (PCE) was detected in 2 of 54 (3.7 percent) soil samples analyzed for
VOCs. Only one (1.85 percent) of the detections (0.012 J mg/kg at the 10-foot interval
of B407) exceeded the RRS-1 concentration of 0.005 mg/kg. However, the detection is
well below the RRS-2 concentration of 0.5 mg/kg. This detection of PCE occurred at
B407, which was used as a dual delineation boring for both SWMUs 22 and 24. B407 is
located outside of the unit to the south of SWMU 24 and to the north of SWMU 22. It is
important to note that the analysis for PCE at B407 was performed to delineate the
Standard 2 detections in SWMU 24 and was not associated with any detections of PCE in
SWMU 22.

Another subset of VOCs were similarly detected at low concentrations; however, they were
detected at frequencies ranging from 5 percent to 12 percent of the samples analyzed (greater than
20 total samples). These VOCs included ethylbenzene, toluene, m&p xylene, and naphthalene.
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Although these compounds were detected between 5 percent and 12 percent of samples, they were
detected at concentrations well below the MSC and were not detected in groundwater. Therefore,
it is presumed that these compounds are not related to a significant release from the unit.
Nevertheless, these VOCs, which were primarily detected at TOOl, T002, T003, and T008, are
delineated by borings B083 to the north; B401 and B402 to the east; B402 to the south of TOOl
and B405 to the south of T002; and to the west by the perimeter road and the adjacent fire training
area, SWMU 19. Note that naphthalene samples collected from the same intervals were often and
inconstantly analyzed by the laboratory using the SW8260 for VOCs and SW8270 for SVOCs.
The inconsistence of analysis resulted in a higher total number of naphthalene analyses.

• Ethylbenzene was detected in 3 of 54 soil samples (5.56 percent) analyzed for VOCs.
Only two (3.7 percent) of the detections exceeded the RRS-1 concentration of 0.003
mg/kg; however, the detections were well below the RRS-2 concentration of 70 mg/kg.
Specifically, ethylbenzene was detected above RRS-1 at TOOl-S' (0.058 mg/kg) and T003-
13' (0.023 mg/kg).

• M,P-Xylene (Sum of Isomers) was detected in 6 of 54 soil samples (11. 11 percent)
analyzed for VOCs. Five of the detections (9.26 percent) exceeded the RRS-1
concentration of 0.005 mg/kg; however, all of the detections were well below the RRS-2
concentration of 1000 mg/kg. The minimum and maximum detections above RRS- I were
0.0079 mg/kg and 0.29 mg/kg respectively, with an average concentration of 0.07 mg/kg.
Specifically, m,p-xylene was detected above RRS-1 at T001-8' (0 29 mg/kg), T002-13'
(0.0095 F mg/kg), T003-13' (0.0079 mg/kg), B406-10' (0.009 mg/kg), and B406-20'
(0.01 mg/kg). Note that the detections of m,p-xylene at T002- 13' and T003- 13' were not
confirmed by borings B402, and B401, respectively.

• Naphthalene was detected in 2 of 11 soil samples (18.2 percent) analyzed for this
constituent as a VOC. Both the detections exceeded the RRS- 1 concentration of 0.002
mg/kg. However, the detections were well below the RRS-2 concentration of 200 mg/kg.
Specifically, naphthalene was detected at T002-13' (0.0088 F mg/kg), and T008-5' (19 J
mg/kg). Note that the detections of naphthalene at T002 and T008 were not confirmed by
a dual analysis using SW8270, however, the MQL for SW8270 was 0.33 mg/kg.

• Toluene was detected in 5 of 54 soil samples (9.26 percent) analyzed for VOCs. All five
of the detections exceeded the RRS- 1 concentration of 0.005 mg/kg; however, each of the
detections was well below the RRS-2 concentration of 100 mg/kg. The minimum and
maximum detections above RRS-1 were 0.006 mg/kg and 0.022 mg/kg, respectively.
Specifically, toluene was detected at T001-8' (0.013 F mg/kg), T002-13' (0.0071 F
mg/kg), T003-surface (0.006 mg/kg), T005-surface (0.022 mg/kg), and B403-25' (0.011
mg/kg). Note that the detection of toluene in the surface interval of T003 was not
confirmed by boring B401.

The remaining group of VOCs are considered to be laboratory/field artifacts, consistent with
guidelines provided in the TNRCC Consistency Memorandum, Section III (see Section 5.1.6).
This group exhibited sporadic detections at low concentrations with low standard deviations. The
low concentrations and standard deviations are indicators that the detections are not related to a
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release.In contrast, a high standard deviation would indicate hot spots or potential releases near
these hot spots. As noted in Section 5.1.6, these compounds exhibit high solubility and volatility.
Therefore, they would be expected to either rapidly volatilize under local climate conditions or
move into groundwater with precipitation. These compounds were not detected in groundwater
and are not believed to be real investigative detections.

Acetone, a common laboratory/field contaminant, was detected in 12 of 34 (35.29 percent)
soil samples analyzed for VOCs. Eleven of the detections (32.35 percent) exceeded the
RRS-1 concentration of 0.005 mg/kg; however, all of the detections were well below the
RRS-2 concentration of 1000 mg/kg. The minimum and maximum detections above RRS-
1 were 0.006 mg/kg and 0. 16 mg/kg. respectively, with an average concentration of 0.05
mg/kg and a standard deviation of 0.05 mg/kg.

• Methyl Ethyl Ketone (MEK), a common laboratory/field contaminant, was detected in
3 of 34 soil samples (8.82 percent) analyzed for VOCs. All three of the detections
exceeded the RRS-1 concentration of 0.005 mg/kg; however, all of the detections were
well below the RRS-2 concentration of 6100 mg/kg. Specifically, MEK was detected at
8403-20' (0.022 mg/kg), 8405-5' (0.013 mg/kg), and 8406-20 (0.043 mg/kg).

5.2.6.2.3 Semivolatile Organic Compounds

Many SVOCs were detected in surface soil samples collected within SWMU 22. Variances in the
total number of analyses for individual compounds is due to the use of both 5W8270 and SW83 10,
as well as reduced analyte lists for confirmationldelineation samples. The analyte list for EPA
Method SW8310 (PAHs), which was used for delineation sampling because of lower detection
limits, is a subset of the analyte list for SW8270. Also as noted above, naphthalene samples
collected from the same intervals were inconstantly analyzed by the laboratory using both the
SW8260 for VOCs, SW8270 for SVOCs and SW83 10 for PAils. The inconsistence of analysis
resulted in variations of total number of naphthalene analyses.

Results of initial analyses for SVOCs reveal Standard 2 and Standard 3 concentrations of a suite
of SVOCs associated with asphalt and the combustion of fossil fuels. These SVOCs, composed
primarily of PAHs, were only detected in surface soil at SWMU 22. The PAHs included
acenaphthene, anthracene, benzo[a] anthracene, benzoa]pyrene, benzobfluoranthene,
benzo[g,h,i]perylene, benzo[kjfluoranthene, chrysene, dibenzo[a,h} anthracene, fluoranthene,
indeno[1,2,3-c,djpyrene, naphthalene, phenanthrene, and pyrene. A brief description of general
statistics for each of these compounds is discussed below. This description is followed by a
discussion of delineation and confirmationlSPLP results for the whole suite of PAils.

As presented in Figure 5.7 and Table 5.5, SVOCs detected above background concentrations
include a suite of PAHs commonly associated with asphalt:

• 2-Methylnaphthalene was detected in 6 of 57 soil samples (10.53 percent) analyzed for
SVOCs. Only one (1.75 percent) of the detections (1.4 mg/kg in the 8-foot interval of
TOOl) exceeded the RRS-1 concentration of 0.33 mg/kg; however, it was detected well
below the MSC of 410 mg/kg.
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• Acenaphthene was detected in 11 of 65 soil samples (16.92 percent) analyzed for SVOCs
and PAils. Only two of the detections (3.08 percent) exceeded the RRS-1 concentration
of 0.33 mg/kg; however, each of the detections was well below the MSC of 610 mg/kg.
Both detections above RRS- 1 occurred in the surface interval of B408 (1.9 mg/kg and 2.4
mg/kg in the duplicate).

• Anthracene was detected in 15 of 65 soil samples (23.08 percent) analyzed for SVOCs and
PAHs. Five of the detections (7.7 percent) exceeded the RRS-1 concentration of 0.33
mg/kg; however, all of the detections were well below the MSC of 3100 mg/kg. The
minimum and maximum detections above RRS-1 were 0034 mg/kg and 5.3 mg/kg
respectively, with an average concentration of 2.22 mg/kg. Note that the detection of
anthracene in the surface interval of T003 was not confirmed by boring B40 1.

• Benzo[a]anthracene was detected in 26 of 74 soil samples (35.14 percent) analyzed for
SYOCs and PAHs. Twenty two detections (29.73 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.009 mg/kg.
Nineteen of the detections exceeded the MSC of 0.039 mg/kg. The minimum and
maximum detections above RRS-1 were 0.024 mg/kg and 34.0 mg/kg respectively, with
an average concentration of 5.10 mg/kg.

• Benzo[a]pyrene was detected in 28 of 73 soil samples (38.36 percent) analyzed for SVOCs
and PAHs. Twenty one of the detections (28.77 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW83 10 RRS- 1 concentration of 0.0 15 mg/kg. All
21 of the detections exceeded the MSC of 0.02 mg/kg. The minimum and maximum
detections above RRS-1 were 0.025 mg/kg and 37.0 mg/kg respectively, with an average
concentration of 5.66 mg/kg.

• Benzo[b]fluoranthene was detected in 25 of 71 soil samples (35.21 percent) analyzed for
SVOCs and PAHs. Twenty of the detections (28.17 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.012 mg/kg.
Eighteen of the detections exceeded the MSC of 0.039 mg/kg. The minimum and
maximum detections above RRS-1 were 0.014 mg/kg and 39.0 mg/kg respectively, with
an average concentration of 7.44 mg/kg.

• Benzo[g,h,i]perylene was detected in 22 of 65 soil samples (33.85 percent) analyzed for
SVOCs. Eleven of the detections (16.92 percent) exceeded the RRS-1 concentration of
0.33 mg/kg. However, each of these detections was well below the MSC of 310 mg/kg.
The minimum and maximum detections above RRS-1 were 0.39 mg/kg and 13.0 mg/kg
respectively, with an average concentration of 3.29 mg/kg.

• Iienzo[k]fluoranthene was detected in 19 of 52 soil samples (36.54 percent) analyzed for
SVOCs and PAils. Fourteen of the detections (26.92 percent) exceeded the SW8270 RRS-
1 concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.011 mg/kg.
Eleven of the detections exceeded the MSC of 0.39 mg/kg. The minimum and maximum
detections above RRS-1 were 0.014 mg/kg and 22.0 mg/kg respectively, with an average
concentration of 4.25 mg/kg.
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• Chrysene was detected in 29 of 74 soil samples (39.19 percent) analyzed for SVOCs and
PAHs. Eighteen of the detections (24.32 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.1 mg/kg. Only
four of the detections exceeded the MSC of 3.9 mg/kg. The minimum and maximum
detections above RRS-1 were 0.47 mg/kg and 38.0 mg/kg respectively, with an average
concentration of 6.93 mg/kg.

• Dibenzo[a, hjanthracene was detected in 18 of 73 soil samples (24.66 percent) analyzed
for SVOCs and PAils. Seven of the detections (9.59 percent) exceeded the SW8270 RRS-
1 concentration of 0.33 mg/kg and the SW83 10 RRS- 1 concentration of 0.02 mg/kg. All
seven detections exceeding RRS-1 also exceeded the MSC of 0.02 mg/kg. The minimum
and maximum detections above RRS- 1 were 0.03 mg/kg and 4.9 mg/kg respectively, with
an average concentration of 1.18 mg/kg.

• Fluoranthene was detected in 20 of 65 soil samples (30.8 percent) analyzed for SYOCs
and PAHs. Thirteen of the detections (20 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-l concentration of 0.14 mg/kg.
However, all of the detections were well below the MSC of4lO mg/kg. The minimum and
maximum detections above RRS- 1 were 0.15 mg/kg and 60.0 mg/kg respectively, with an
average concentration of 12. 13 mg/kg.

• Fluorene was detected in 12 of 65 soil samples (18.5 percent) analyzed for SVOCs and
PAHs. Only two detections (3.08 percent) exceeded the SW8270 RRS- 1 concentration of
0.33 mg/kg and the SW83 10 RRS- 1 concentration of 0.14 mg/kg. However, all of the
detections were well below the MSC of 410 mg/kg. Fluorene was detected at B408-
surface (1.8 mg/kg) and B408-surface duplicate (2.2 mg/kg).

• Indeno[1,2,3-c,dlpyrene was detected in 28 of 73 soil samples (38.36 percent) analyzed
for SVOCs and PAils. A total of 17 detections (23.29 percent) exceeded the SW8270
RRS-1 concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.03 mg/kg.
Sixteen of the detections exceeded the MSC of 0.039 mg/kg. The minimum and maximum
detections above RRS-1 were 0.037 mg/kg and 25.0 mg/kg respectively, with an average
concentration of 4.51 mg/kg.

• Phenanthrene was detected in 22 of 65 soil samples (33.85 percent) analyzed for SVOCs
and PAils. A total of 11 detections (16.92 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.42 mg/kg.
However, all of the detections were well below the MSC of 310 mg/kg. The minimum and
maximum detections above RRS-1 were 0.86 mg/kg and 35.0 mg/kg respectively, with an
average concentration of 7.24 mg/kg.

• Pyrene was detected in 20 of 66 soil samples (30.30 percent) analyzed for SVOCs and
PAils. A total of 13 detections (19.70 percent) exceeded the SW8270 RRS- 1 concentration
of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.18 mg/kg. However, all of the
detections were well below the MSC of 310 mg/kg. The minimum and maximum
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detections above RRS-1 were 0.4 mg/kg and 45.0 mg/kg respectively, with an average
concentration of 9.72 mg/kg.

Most of these PANs were detected in the surface soil at each of these test pits or borings: T002,
T003, T007, T008, B401, B404, B405, B408, and B409. Subsurface PAHs were detected at very
low concentrations at T002, 8408, and 8409. These PAH detections are all delineated vertically
and aerially to the north by B407, TOOl, 8073, and 8509; to the east by TOOl, 8402, 8410, and
by very low concentrations at B4 11; to the south by T005, TO 10, and by very low concentrations
at B412; and to the west by the base perimeter road and the adjacent former fire training area,
SWMU 19.

Seven of the delineated PAHs associated with the combustion of asphalt and the combustion of
fossil fuels are characterized by low MSCs and were detected at Standard 3 concentrations in
SWMU 22 surface soils. These PAHs included benzo[a]anthracene, benzo[a]pyrene,
benzo[b] fluoranthene, benzo[k] fluoranthene, chrysene, dibenzo[a, h]anthracene, and indeno[ 1,2,3-
c,d]pyrene. Confirmation analysis for these PAHs was performed using SW8270 at samples
collected at T002, T003, TOOS, 8406, 8408, and 8409. Analysis of PAll extracts for SPLP was
performed using the more definitive SW8310 method to achieve lower reporting limits.
Confirmation results showed that PAils were not confirmed at T002; PAHS were confirmed with
significantly lower Standard 3 concentrations at T003; and PAil concentrations in the SPLP
extracts were all below their respective industrial groundwater MSC at both T002 and T003
(Figure 5.7). PAHs were confirmed with concentrations similar to original detections at T008,
8406, and 8408; however, all PAN concentrations in the SPLP extracts from TOOS, 8406, and
8408 were below their respective industrial groundwater MSCs. The highest detections of PAHs
at SWMU 22 occurred at 8409; PAHs concentrations in the SPLP extracts from B409
subsequently were below their corresponding industrial groundwater MSC. The new site-specific
MSCs at SWMU 22 for these compounds are presented in Table 5.7.

Other SVOCs detected in SWMU 22 soils included the common laboratory/field artifacts, bis(2-
ethylhexyl) phthalate and dibenzofuran, a byproduct associated with the burning of PAHs.
Dibenzofljran was only detected in one sampling interval. Naphthalene was also detected at low
concentrations in SWMU 22 soils.

• Bis(2-ethylhexyl)Phthalate (B2EHP), was detected in 25 of 60 soil samples (41.6 percent)
analyzed for SVOCs. Ten of the detections (16.6 percent) exceeded the kItS-i of 0.33
mg/kg. Nine samples exceeded the RRS-2 concentration 0.6 mg/kg. The minimum and
maximum detections above RRS- I were 0.34 mg/kg and 58.0 mg/kg respectively, with an
average concentration of 6.42 mg/kg and a standard deviation of 17.11 mg/kg. Note that
four of the detections of B2EHP were from confirmation samples collected at 8406. The
large standard deviation is due to an outlier with an excessively high concentration of 58
mg/kg at the B406-5' confirmation sample. The second highest concentration of B2EHP
was the original detection at the 8406-5' (2.2 mg/kg).

Note that most detections of B2EHP above RRS-1 did not coincide with detections of other
SVOCs. B2EHP was detected at B406, 8404 and T002; however, the detection of B2EHP
at T002 was not confirmed at companion boring 8404. Since the highest detections of
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B2EIIP occurred over multiple intervals at B406 (5-, 10-, 15-, and 20-foot intervals)
confirmation sampling was perfonned. All intervals were confirmed for B2EHP, and with
the exception of the 5-foot interval, the concentrations from the SPLP extracts were below
the industrial groundwater MSC. The current site-specific MSC for B2EHP at SWMU 22
is 1.3 mg/kg (Table 5.8). B2EHP is delineated to the north by borings B407, B072, and
B073; to the east by T007, TOOl, B402, and B408; to the south by B401, T003, T005,
TOlO, B405, T009, and 11106; and to the west by B096.

An IRA initially consisting of 13 cubic yards excavation centered on B406 was completed
to remove the remaining Standard 3 B2EIIP contaminated soil found in the B406-5'
interval. A total of 82 cubic yards of soil were ultimately removed. Confirmation samples
were collected on the north, south, east, and west walls at depth of 5 feet bgs.
Confirmation floor samples were also collected at a depth of 13-feet bgs in the center of
the excavation. The location of the excavation LF4-4A and excavation confirmation
sample locations are presented in Figure 5.8. Validated confirmation sampling results
demonstrating the removal of B2EHP contaminated soil to concentrations less than or equal
to the site-specific MSC are presented in Appendix M. For a complete description of IRA
activities, refer to IT Corporation's document entitled Final Completion Report—Remedial
Actions at Landfills LF-04, LF-05, LF-08, and Waste Burial Area WP-07 (IT Corporation,
2001).

• Dibenzofüran was detected in 5 of 56 soil samples (8.93 percent) analyzed for SVOCs.
Two of the detections (3.6 percent) exceeded the RRS-1 of 0.33 mg/kg. Both detections
were below the MSC of 41 mg/kg. Each of the detections above RRS-1 occurred in the
surface interval of B408 at concentrations of 0.92 mg/kg and 1.3 mg/kg in the duplicate
sample. The actual percentages of detection when the duplicate is eliminated is 7.2 percent
of total detections, and 1.8 percent of detections over RRS-1.

• Naphthalene was detected in 5 of 43 soil samples (11.6 percent) analyzed for SVOCs. All
six of the detections exceeded the RRS-1 of 0.33 mg/kg; however, each detection was well
below the MSC of 200 mg/kg. Specifically, naphthalene was detected at B406-l0' (1.8
mg/kg), B406-15' (18 mg/kg), B406-20' (19 mg/kg), B406-25' (0.93 mg/kg), and T001-8'
(1.3 mg/kg). Note that the detection of naphthalene at T008-8' was not confirmed in the
split sample analyzed using the more sensitive SW8260 method, and is considered to be
a false positive. It should be noted that most of the detections of naphthalene occurred
with detections of B2EHP at boring B406 and may be associated with oil staining found
in this boring. The detections of naphthalene at B406 are delineated to the north by B407,
to the east by B404, to the south by B405, and to the west by the adjacent former fire
training area, SWMU 19.

5.3 SWMU23

SWMU 23 5) is approximately 3.5 acres in size and is located east of Taxiway 197,
adjacent to and southeast of SWMU 17, west of the base perimeter road, and to the northwest of
SWMU 24 (WP-07). Other significant nearby features include an intermittent tributary to Farmers
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Branch Creek on the western border of the landfill, and remnants of the former White Settlement
Road to the south of the landfill.

The period of official operation of SWMU 23 was from 1963 to 1975. The landfill was
constructed by building a clay berm adjacent to the tributary and subsequently filling the area
behind the berm to the present day level. Blocks of concrete observed on the ground surface in
the northwest section the landfill served as rip rap to prevent erosion by the intermittent tributary
of Farmers Branch Creek.

RFI activities were conducted at SWMU 23 by HydroGeoLogic between 1997 and 2000. These
activities included the excavation of 10 exploratory test pits, the installation of 12 DPT soil
borings, and the collection of several rounds of groundwater samples from existing monitoring
wells. Thirteen monitoring wells were installed by Radian Corporation between 1985 and 1992
during the investigation of the basewide TCE plume.

As with SWMTJ 22, trenching activities at SWMIJ 23 uncovered commercial/industrial debris and
medical waste throughout the landfill. The debris consisted primarily of concrete, rebar, asphalt,
hoses, wood, computer punch cards, metal grates, wire, aluminum cans, diapers, empty oil cans,
oil filters, soda cans, baby bottles, tires, battery cables, paint booth wastes, burned wood,
plywood, license plates, plastic bags, industrial plastic, Styrofoam, glass, bottles, newspaper,
cardboard, and trash. Medical waste consisted of needles, syringes, surgical gloves, surgical
masks, rubber gloves, medical gauze, cotton balls, IV bottles, IV bags, medical tubing, bottles,
test tubes, blue hospital gowns, blue tyvek material, urine sampling spin down tubes, and plastic
bags containing medical refuse. Medical waste was found in each of the SWMU 23 test pits as well
as borings B504 and B508 at depths ranging from 2 to 14 feet bgs.

5.3.1 Interpretation of Aerial Photographs

Aerial photographs of the SWMU 23 area covering 6 decades were reviewed to identify areas of
activity. Prior to 1950, SWMU 23 did not exist and farm buildings and fields were observed in
the area that later became SWMU 23. Activities at SWMU 23 were initially observed in a
December 1958 aerial photograph as ground scarring possibly related to grading activities. No
further activity was observed in the 1962 aerial; however, in 1964 two trenches with a southwest
to northwest orientation were observed in the west-central portion of SWMU 23. No further
activity was observed in 1966. A series of ponds are observed in 1967 along the intermittent
tributary in the western portion of SWMU 23, presumably due to grading activities in the southern
section of SWMIJ 17. Ground scarring in the southeast and grading activities in the northern
portion of SWMU 23 are discernable in 1971. Full scale landfill activities appear to begin in 1975
as a series of three trenches oriented on a north-south axis with a clay berm running parallel to the
intermittent tributary of Farmers Branch Creek separating the tributary from SWMU 23 landfill
activities. Landfill activities at SWMU 23 appear to have significantly decreased by 1980 and had
completely ceased by 1981. An aerial photograph of SWMU 23 taken in March 1975 is presented
with soil boring and test pit locations in Figure 5.9.
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5.3.2 Geophysical Results

Geophysical surveys at SWMU 23 were performed in 1985 as part of the IRP Phase II-
Confirmation/Quantification Stage I Final Report for Carswell AFB (Radian, 1986). These
surveys consisted of magnetometer, EM profiling, and earth resistivity methods for the purposes
of profiling SWMU 23. The clay berm to the west of SWMU 23 is the dominant linear-shaped
feature of SWMU 23. Other significant anomalies, which coincided with the elongated north-
south burial pits observed in aerial photographs were located in several areas. A contour map
depicting anomalies detected by the EM-31 profile instrument is presented in Figure 5.10.

5.3.3 Test Pit Locations

A total of 10 trenches TOl 1 through T020 were installed to characterize the nature of buried
materials at SWMU 23. Soil samples for chemical characterization were collected from the
ground surface and the subsurface soil intervals exhibiting the highest PID reading at each test pit.
Five test pits were excavated in the areas where burial pits were identified through aerial
photograph interpretation. The remaining five test pits were excavated along a berm, which was
constructed around the future SWMU (as of 1963) in order to redirect the unnamed tributary of
Farmers Branch Creek. Surface soil samples were collected prior to drilling or excavation
activities using a stainless steel hand auger with a stainless steel sleeve for VOC samples.
Subsurface samples of native soil beneath the landfill debris were collected near the center of each
40-foot long excavation and sampled for VOCs, SVOCs, and RCRA metals.

Laboratory analysis was performed on surface soil samples and subsurface soil samples collected
from each of the 10 test pits, with the exception of samples obtained from test pits TOl 1 and TO 12.
Subsurface samples from TOl 1-02 and TO 12-02 were not collected due to waste materials
exceeding 15 feet bgs, therefore, native soil was not observed. Subsurface soil samples were also
not collected from test pits TO14, TO15, TAO16, and TO18 due to health and safety precautions
related to buried medical wastes. Each test pit was backfilled immediately following the collection
of the subsurface sample. Waste materials were replaced in the test pits in 2-foot lifts to within
2 feet of the ground surface. The remainder of the test pit was backfilled to the ground surface
and a clay layer approximately 1 foot in thickness was then graded over the test pit area and re-
seeded.

5.3.4 Soil Boring Locations

Six soil borings, B504 through B509, were installed in the areas where chemical analyses from
the test pits indicated elevated concentrations of COPCs. Soil samples were collected in five foot
intervals starting at the surface and terminating at the surface of the water table. Offsets of
approximately one foot were made to obtain samples from intervals with poor recovery. All of
these soil samples were analyzed for the full suite of Appendix IX constituents.

Six additional soil borings, B510 through B515 were installed to delineate COPCs to Standard 1
concentrations. Soil samples were collected for specific analyses and intervals associated with the
original detections. Soil borings DP-59/WITCTA59 and DP-60/WITCTA6O were installed to
ascertain the depth to bedrock and screen for DNAPLs at SWMU 23.
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Confirmatory soil borings were placed directly adjacent to TOl 1, TO 17, B506, and B509 to veri&
initial sampling results and to perform SPLP extractions if analytical totals exceeded RRS-2
values.

5.3.5 Lithologic Findings and Cross Sections

Lithology along a north-south transect (A-A') through borings WPO7-1OD, WPO7-1OA, B505,
T017, TO18, B508, T019, T020, B504, and W702 indicates that much of the near-surface soils
are composed of a moderately sorted native silty clay at the north and south portions of the
transect. The near-surface center and much of the north part of the transect are occupied by
landfill material that extends from boring B505 northward to boring W702. The landfill reaches
a maximum thickness of approximately 13 feet in the center of the transect, then gradually thins
toward the north end of the section. Most of the landfill body is capped by a thin layer of artificial
fill composed of clean sand and sandy clay; however, small surface exposures of landfill material
appear to be present just north of boring B505 and at the northern tip of the transect. A gravelly
clay lense is present beneath the native silty clay at the south end of the section, and a smaller
lense of similar composition is located beneath the center of the landfill body. A layer of well
sorted very fine sand and sandy silt lies below the lense at the south end. The above strata is
underlain by a continuous thick layer of well-sorted medium grained yellow sand that extends
throughout the length of the transect. The unit ranges in thickness from approximately 26 feet at
the south end of the section to about 8 feet at the north end of the transect. The base of the sand
unit forms a distinct contact between this unconsolidated layer and the Goodland/Walnut bedrock
formation, a 30-foot thick limestone unit that overlies the Paluxy sandstone. The thickness of the
Goodland! Walnut and the upper contact of the Paluxy unit are based on data acquired during the
drilling of nearby Paluxy-depth wells. The highest surface elevation along the transect is at
WPO7-1OA, approximately 621 feet above msl, and the lowest surface elevation is at W702,
approximately 608 feet above msl.

The southwest-northeast transect (B-B) passes through borings LFO5-A, B505, B509, and WPO7-
1OC and contains a predominate surface lithology consisting of moderately sorted native silty clay
(Figure 5.11). This unit is underlain by a thin sand and silty sand along the southwest portion of
the transect, and by a gravelly clay along the northeast portion. One landfill unit is found along
this horizon: a V-shaped body that extends from B505 to WPO7-1OC. The thickness of the landfill
at boring B509 is approximately 16 feet thick and is underlain by a thin layer of clayey silt
interbedded with sands and silty sands. The landfill is capped by an artificial fill composed of
clean sand and sandy clay. All of the above strata is underlain by the prominent layer of well-
sorted medium grained yellow sand that ranges in thickness from 13 to 20 feet along the transect
and the Goodland/Walnut bedrock formation.

Lithology observed on an northwest-southeast transect (C-C') through borings W701, B701,
LFO5-5D, T019, T015, TOll, B5O6, and WPO7-1OC of SWMW 23 indicates native clay soils at
W7O1, LFO5-5D, B506, and WPO7-1OC approximately 10 to 12 feet thick at B506, but averaging
4 to 5 feet thick at the other 3 locations. The clay unit overlies a gravelly clay approximately 7
to 10 feet thick at W701 and WPO7-1OC, but which thins toward the center of the transect and is
absent below the landfill areas. The two clay units overlie a well sorted sand approximately 15
to 20 feet thick which is continuous throughout the transect. Landfill areas across the transect

U.S. Air Force Center for Environmental Excellence

M DeIivenbIeAAFCEE¼DO2\FinaI RFI\R05-OI 648 wpd 5-28 HydroGeoLogic, Inc , 5/2lI



675 1.58
HydroGeoLogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth JRB, Texas

appear in two distinct units. The northwest body of landfill material, associated with SWMU 17
(Landfill 7), extends from W701 to LFO5-5D, reaching a maximum thickness of 17 feet at B701
and tapering to thin wedge-like fringes at the man-made clay berm defining the boundary between
SWMU 17 and SWMU 23. The southeast landfill body associated with SWMU 23 extends from
LF0S-SD to 8506, reaching a maximum thickness of 14 feet at T015 and tapering more sharply
to a wedged boundary near the base perimeter road.

As seen in cross section B-B' and C-C', the direction of groundwater flow is in generally eastward
with a southerly component evident in cross section A-A'. Overall groundwater flow as depicted
in Figure 5.6, is to the east southeast with a northeasterly component following the bedrock low
along the intermittent stream in the northern section of SWMU 23.

5.3.6 Soil Analytical Results

Initial surface and subsurface analytical samples were collected from six soil borings and ten test
pits at SWMU 23. The Appendix IX borings are identified as B504 through B509 and the test pits
are identified as TOll through T020 (Figure 5.12). Soil borings used for delineation sampling
included B5lO through B515 and B704. Analytical results of surface and subsuthce soil samples
initially indicated the presence of metals and SVOCs at Standard 2 and 3 concentrations. As with
SWMU 22, all VOCs detected were at, or below Standard 2 concentrations.

The discussion of analytical results in soil has been separated into two subsections (inorganic and
organic results). Note that the inorganic subsection has differing RRS-1 values for surface and
subsurface soil for inorganics, while the organic subsection combines surface and subsurface soil
because the RRS-1 value is the same. A discussion of each analyte detected over RRS-1 is
presented in a separate subsection below. This discussion includes general statistics,
interpretation, delineation, and confirmationlSPLP results. Several tables and figures have been
prepared to facilitate the reader's review of each section. Analytical results in soil are presented
in Figure 5.12; analytical results in surface soil are presented in Table 5.10; analytical results in
subsurface soil are presented in Table 5.11; confirmation/SPLP results are presented in Table
5.12; and site-specific MSCs are presented in Table 5.13.

5.3.6.1 Inor2anic Analytical Results

Appendix IX metals were detected above RRS- 1 in surface and subsurface soil samples collected
at SWMU 23. In surface soils, detected elements above RRS-1 include arsenic, cadmium,
chromium, copper, iron, lead, mercury, molybdenum, nickel, selenium, silver, thallium, and zinc
(Table 5.10). Detected elements above RRS-1 in subsurface soils include arsenic, barium,
beryllium, cadmium, chromium, cobalt, lead, selenium, thallium, vanadium, and zinc (Table
5.11). Although, iron, and molybdenum are not included in the Appendix IX sampling list, these
metals were detected in SWMU 23 soils collected in 1997. These metals are not included in the
discussion and figures because they are not Appendix IX compounds. Figure 5.12 displays the
locations and inorganic chemical data that exceeded background concentrations in SWMU 23 soils.

Most metals observed in surface soils were detected at concentrations just below or above
background concentrations. These detections are considered natural variations of basewide
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background levels, and are not considered to be indicative of a site related spill or release. Many
of these detections were not subsequently confirmed above RRS-1 at borings placed next to test
pits or confirmation borings. In surface soil, these inorganics include copper, lead, mercury,
nickel, silver, and zinc. In subsurface soil, these inorganics include barium, beryllium,
chromium, cobalt, vanadium, and zinc.

The percentage of detection for the compounds was calculated only for detections above base
background values since this concentration represents RRS-1. In addition, the percentage of
detections greater than RRS-1 compared to total analyses in combined surface and subsurface soil
for each of the above compounds was less than five percent of total analyses. It is unlikely that
these compounds are related to a site release, and the frequency of detection for these compounds
is below the five percent threshold described in Section III of the TNRCC Consistency
Memorandum (TNRCC, 1 998a), and/or detections of these compounds were not confirmed during
follow-on sampling. Based on these observations, further delineation of barium, beryllium,
cobalt, copper, mercury, nickel, silver, vanadium and zinc in SWMU 23 soils is not warranted.

A closer examination of each of these compounds is presented below:

• Barium was detected in 18 of 18 surface soil samples; however, no detections were above
the RRS- 1 concentration of 233 mg/kg. Barium was also detected in 20 of 20 subsurface
soil samples analyzed for metals. Only two (5.26 percent) of 38 analyses exceeded the
RRS-1 concentration of 128.1 mg/kg. The detection of barium at P505-5' (155 mg/kg)
exceeded RRS-1. The detection at 8506 -5' (220 J mg/kg) exceeded the RRS-2
concentration of 200 mg/kg; however, this detection was not confirmed above RRS-1 in
the B506-5' duplicate (65.3 J mg/kg), nor the B506-5' (43 mg/kg) confirmation sample.
Therefore, the original detection at B506-5' is regarded as background, and the percentage
of detections greater than RRS-1 compared to total analyses in combined surface and
subsurface soil for barium is 2.63 percent (1 of 38 analyses).

• Beryllium was detected in 17 of 18 surface soil samples; however, no detections were
above the RRS-1 concentration of 1.02 mg/kg. Beryllium was detected in 13 of 20
subsurface soil samples analyzed for metals. Only one (2.63 percent) of the 38 total
analyses exceeded the RRS-1 concentration of 1.13 mg/kg. This detection of beryllium
at B506 -5' (1.2 J mg/kg) exceeded the RRS-2 concentration of 1.13 mg/kg; however, this
detection was not confirmed above RRS-1 in the B506-5' duplicate (0.73 J mg/kg) nor the
B506-5' (0.53 mg/kg) confirmation sample. Therefore, the original detection at B506-5'
is regarded as background and the percentage of detections greater than RRS- 1 compared
to total analyses in combined surface and subsurface soil for beryllium is 0.0 percent (0
of 38 analyses).

• Cobalt was detected in 18 of 18 surface soil samples. None of the surface detections were
above the RRS-1 concentration of 11.05 mg/kg. Cobalt was also detected in 18 of 20
subsurface soil samples. Only two of the detections exceeded the subsurface RRS-1
concentration of 6.19 mg/kg. Each detection was well below the RRS-2 concentration of
610 mg/kg. Specifically, cobalt was detected at B505-5' (9.7 F mg/kg) and B507-5' (7.7
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F mg/kg). The percentage of cobalt detections greater than RRS-1 compared to total
analyses of combined surface and subsurface soil is 5.41 percent (2 of 38 analyses).

Copper was detected in 1 of 18 surface soil samples analyzed for metals. Of the 18
samples analyzed, only one detection exceeded the RRS-1 concentration of 17.37 mg/kg.
This isolated detection of copper, a concentration of 83.9 mg/kg at T015, is well below
the RRS-2 concentration 130 mg/kg. Copper was detected in 19 of 19 subsurface samples;
however, none of the detections exceeded the RRS- 1 concentration of 13.72 mg/kg. The
percentage of copper detections greater than RRS-1 compared to total analyses of combined
surface and subsurface soil is 2.7 percent (1 of 37 analyses).

• Mercury was detected in 12 of 18 surface soil samples. Two detections within the same
sample interval exceeded the RRS-1 concentration of 0.14 mg/kg; however, only one of
the detections exceeded the RRS-2 concentration of 0.2 mg/kg. Specifically, mercury was
detected at T020-surface (1.5 J mg/kg) and T020-surface duplicate (0.2 J mg/kg). As both
of these detections were not confirmed by companion boring B504, mercury is considered
to be below background in SWMU 23 surface soil. Mercury was also detected in 6 of 19
subsurface soil samples at SWMU 23; however, none of the detections was above the RRS-
1 concentration of 0.035 mg/kg. As the original detection at T020-surface was a duplicate,
the percentage of detections greater than RRS-1 compared to total analyses in combined
surface and subsurface soil for mercury is 2.5 percent (1 of 39 analyses).

• Nickel was detected in 18 of 18 surface soil samples analyzed for metals. Of the 18
samples analyzed, only one detection exceeded the RRS-1 concentration of 14.6 mg/kg.
This isolated detection of nickel above RRS-1, a concentration of 44.2 F mg/kg at TO 15-
surface, is well below the RRS-2 concentration 200 mg/kg. Nickel was also detected in
19 of 19 subsurface samples; however, none of the detections exceeded the RRS-1
concentration of 19.76 mg/kg. The percentage of nickel detections greater than RRS-1
compared to total analyses of combined surface and subsurface soil is 2.7 percent (1 of 37
analyses).

• Silver was detected in 1 of 18 surface soil samples. This isolated detection of silver was
above the RRS-1 concentration of 0.213 mg/kg. This detection, a concentration of 0.5 F
mg/kg at TO15-surface, is well below the RRS-2 concentration 51 mg/kg. Silver was not
detected in 19 of 19 subsurface samples. The detection of silver in surface soil is
considered to be natural variation of background and not the result of a release. In
addition, the percentage of silver detections greater than RRS-1 compared to total analyses
of combined surface and subsurface soil is 2.7 percent (1 of 37 analyses).

• Vanadium was detected in all 18 surface soil samples analyzed for this constituent;
however, none of the detections exceeded the RRS-1 concentration of 46.3 mg/kg.
Vanadium was also detected in all 19 subsurface soil samples analyzed for this constituent.
Only two of the 19 detections exceeded the RRS-1 concentration of 37.4 mg/kg. Neither
detection exceeded the RRS-2 concentration of 72.0 mg/kg. Detections above RRS-1
included a concentration of 57.4 mg/kg in the 5-foot interval of B505, and 38.7 J mg/kg
in the 5-foot interval of B506. Note that the detection above RRS-1 at B506-5' was not
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confinned above RRS-1 in the B506-5' duplicate. Consequently, the percentage of
detections greater than RRS-1 compared to total analyses in combined surface and
subsurface soil for vanadium is 2.7 percent (1 of 37 analyses).

• Zinc was detected in 18 of 18 surface soil samples analyzed for metals. Three of the
detections exceeded the RRS-1 concentration of 38.8 mg/kg. Specifically, the zinc
detections were located at B505 (40 mg/kg), B506 (39.1 mg/kg), and T015 (59.4 J mg/kg).
Zinc was also detected in 19 of 19 subsurface samples analyzed for metals. Five of the 19
subsurface detections exceeded the RRS- 1 concentration of 31.3 mg/kg. Specifically, zinc
was detected in subsurface soil at B504-5' (32.5 mg/kg), B505-5 (39.9 mg/kg), B506-5'
(38.7 J mg/kg), B508-10' (38 mg/kg), and B509-5' (55.4 mg/kg). All of these detections
are not significantly over background, and are regarded as natural variations of the base
background values of 38.8 (surface) and 31.3 mg/kg (subsurface). These detections are
also well below the RRS-2 concentration of 3100 mg/kg for zinc.

As previously noted in Section 5.1.2, statistical analysis of analytical results for arsenic indicate
that detected concentrations of arsenic are statistically the same as developed background
concentrations. Similarly, statistical analysis indicated that detected thallium concentrations are
actually lower than developed background concentrations. Specific detections and concentration
ranges are presented below:

• Arsenic was detected in 17 of 18 surface soil samples analyzed for metals. Five of the 18
detections exceeded the surface RRS-1/RRS-2 concentration of 5.85 mg/kg. Specifically,
arsenic was detected in surface soil at B505 (12.4 F mg/kg), B506 (7.1 F mg/kg), B507
(6.9 F mg/kg), B508 (6.2 F mg/kg), and T015 (8 F mg/kg). Arsenic was also detected in
13 of 19 subsurface soil samples analyzed for metals. Six of the 34 detections exceeded
the subsurface RRS-1/RRS-2 concentration of 6.58 mg/kg. Subsurface detections above
RRS-1 ranged from 9.1 mg/kg to 25.5 mg/kg, with an average concentration of 13.55
mg/kg.

• Thallium was detected in 4 of 18 surface soil samples analyzed for metals. Each of the
four detections exceeded the RRS-1/RRS-2 concentration of 2.43 mg/kg. Specifically,
thallium was detected in surface soil at B505 (16.9 F mg/kg), B506 (9.9 F mg/kg), B507
(11. 1 F mg/kg), and B508 (11.7 F mg/kg). Thallium was also detected in 7 of 19
subsurface soil samples analyzed for metals. All seven of the detections exceeded the
RRS-1/RRS-2 concentration of 1.5 mg/kg. Detections above RRS-1 ranged from 8.1
mglkg to 23.2 mg/kg, with an averag&concentration of 15.24 mg/kg.

Another grouping of metals were inaccurately detected above background due to matrix
interference. As noted in Section 5.1.3, detections of selenium and chromium above background
resulted from matrix interference inherent with the SW6O1O ICP-standard analytical method for
metals. The matrix interference induces false positive detections of selenium, and artificially
elevates concentrations of chromium above background. Detections of chromium below 40 mg/kg
using SW6O 10-standard are interpreted as detections at or below background. Specific detections
and concentration ranges are presented below:
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Selenium was detected in 2 of 18 surface soil samples analyzed for metals. Each of the
two detections exceeded the RRS-1 concentration of 0.907 mg/kg and the RRS-2
concentration of 5.0 mg/kg. Specifically, selenium was detected in surface soil at B505
(5.5 F mg/kg) and T015 (6.1 F mg/kg). Selenium was also detected in 3 of 19 subsurface
soil samples analyzed for metals. Each of the three detections exceeded the RRS-1
concentration of 0.3 13 mg/kg, with one detection exceeding the RRS-2 concentration of
5.0 mg/kg. Specifically the subsurface selenium detections were located at 8504-5' (3.8
F mg/kg), 8509-5' (6.3 F mg/kg), and 8509-10' (3.5 F mg/kg). Selenium detections
within this range of concentrations analyzed using SW6O1O ICP-standard are believed to
be false positives, and therefore do not warrant further investigation.

• Chromium was detected in all 18 surface soil samples. Only one of the detections, a
concentration of 37.5 mg/kg at T015, exceeded the RRS-1/RRS-2 concentration of 25.86
mg/kg. Chromium was also detected in 20 of 22 subsurface soil samples analyzed for
metals. Three of the 34 or 22 samples exceeded the RRS-1/RRS-2 concentration of 16.31
mg/kg. Specifically, chromium was detected in subsurface soil at 8505-5' (25 mg/kg),
B506-5' (25 J mg/kg), and B509-5' (35.6 mg/kg). The detection of chromium at B506-5'
was not confirmed above RRS-1 at 8506-5' duplicate (15.3 J mg/kg) and the detection at
B509-5' was subsequently not confirmed above RRS-1 in the sample collected at B509-5'
(12.4 mg/kg) in January 2000. As the remaining two detections of chromium at SWMU
23 are well below the 40 mg/kg matrix interference threshold for SW6OI 0-standard
discussed in Section 5.1.3, they are considered to be below background, and therefore do
not warrant further investigation.

Other inorganic detections observed in SWMU 23 soil were detected at Standard 2 and 3
concentrations. These inorganics, discussed below, include cadmium and lead.

• Cadmium was detected in 6 of 18 surface soil samples analyzed for metals. Only one of
the 18 surface samples, a concentration of 3.4 F at T017, exceeded the RRS-1/RRS-2
concentration of 0.556 mg/kg. Cadmium was also detected in 3 of 19 subsurface soil
samples analyzed for metals. Only one of the 19 subsurface samples, a concentration of
2.5 F at 8509-5' exceeded the RRS-1/RRS-2 concentration of 0.589 mg/kg. The
percentage of detections greater than RRS-1/RRS-2 compared to total analyses in combined
surface and subsurface soil for cadmium was 5.4 percent (2 of 37 analyses). Cadmium
detections at T017 and 8509-5' are delineated to the north by 8506 and 8508; to the east
by B509-surface and SWMU 24 boring 8085-5'; to the south by B505 SWMU 24 boring
B071; and to the west by B505-5' and SWMU 17 boring B704.

An IRA consisting of a 5-foot square by 2-foot deep excavation centered on T017 was
completed to remove the remaining Standard 3 cadmium contaminated soil found in the
surface. A total of two cubic yards of soil were removed. Confirmation samples were
collected at a distance of 5 feet from the center of the excavation to the north, south, east,
and west. A confirmation floor sample was also collected at a depth of 2 feet bgs in the
center of the excavation. Note that an isolated Standard 3 detection of B2EI-IP was also
removed with cadmium contaminated soil.
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A second IRA consisting of 5-foot square by 7-foot deep excavation centered on B509 was
completed to remove remaining Standard 3 cadmium contaminated soil found in the 5-foot
interval. A total of 5 cubic yards of soil were removed. Confirmation samples for
cadmium were collected on the north, south, east, and west walls at depth of 5 feet bgs.
A cadmium confirmation floor sample was also collected at a depth of 7 feet bgs in the
center of the excavation. Note that an isolated Standard 3 detection of lead (discussed
below), as well as Standard 2 detections of other metals, VOCs, and SVOCs, were also
removed with cadmium contaminated soil.

The location of the excavations are presented in Figure 5.13. The validated confirmation
sampling results are presented in Appendix M.

• Lead was detected in 18 of 19 surface soil samples analyzed for metals. Only one of the
detections, an extreme concentration of 20,000 J mg/kg at T015, exceeded the RRS-l/
RRS-2 concentration of 30.97 mg/kg. This detection was subsequently not confirmed
above RRS-1 at companion boring B510 (10.5 mg/kg). Lead was also detected in 17 of
20 subsurface soil samples analyzed for metals. Only one of the detections, a
concentration of 57.5 mg/kg at B509-5', exceeded the RRS- 1/RRS-2 concentration of
12.66 mg/kg. The detection of lead in the 5-foot interval of B509 is delineated to the north
by B506; to the east by SWMU 24 borings B085 and B091; to the south by B51 1; and to
the west by B505.

As noted above in the discussion of cadmium, an IRA consisting of five foot square by
seven foot deep excavation centered on B509 was completed to remove the remaining
Standard 3 lead contaminated soil found in the 5-foot interval. Confirmation samples for
lead were collected on the north, south, east, and west walls at a depth of 5 feet bgs. A
lead confirmation floor sample was also collected at a depth of 7-feet bgs in the center of
the excavation. New site-specific MSCs for cadmium (1.52 mg/kg) and lead (24.6 mg/kg)
were obtained when excavation confirmation detections were extracted for SPLP and the
extraction concentrations were below the corresponding MSC. The validated data from
excavation confirmation sampling is provided in Appendix M. For a complete description
of IRA activities, refer to IT Corporation's Final Completion Report (IT Corporation,
2001).

-

5.3.6.1.1 Sulfides

The analytical method used to determine sulfide concentrations, Method SW9030, is a titration
screening method. This method is not considered to be definitive, rather it is designated by the
EPA as producing Level 2 data quality. Sulfides were detected in subsurface soils at one SWMU
23 soil sample interval.

• Sulfide was detected in I of 21 soil samples analyzed for this suite of compounds. The
detection of sulfide, a concentration of 38.9 S mg/kg at B509-5', exceeded the RRS-1
concentration of 25 mg/kg. Although the percentage of total confirmed detections of
sulfide at SWMU 23 was 4.76 percent (1 of 21 analyses), sulfide was removed from the
5-foot interval of B509 along with cadmium and lead contaminated soil.
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As discussed in Section 5.1.7, sulfide was eliminated from consideration in delineation
sampling because it was detected sporadically at low concentrations, and because a specific
MSC could not be calculated or otherwise obtained.

5.3.6.2 Organic Analytical Results

Initial analytical results at SWMU 23 indicated the presence of Standard 2 concentrations of
VOCs. Additionally, a mixture of Standard 2 and 3 concentrations of a subset of SVOCs
commonly associated with asphalt were sporadically detected in SWMU 23 soils. Three VOCs,
1 ,2,4-trimethylbenzene, 1 ,3,5-trimethylbenzene, and n-propylbenzene were also detected in
SWMU 23 soils; however, as these compounds are not Appendix IX compounds, and were
detected with low concentrations and frequency, they are not discussed in the following text. Note
that 1 ,4-dichlorbenzene and naphthalene are analytes that are present on both the 5W8260 VOC
and the SW8270 list of analytes. These compounds, which were collected from the same sample
intervals, were often inconstantly analyzed by the laboratories using either or both SW8260 for
VOCs and SW8270 for SVOCs. As the MQL for these compounds is much lower with SW8260,
these compounds are discussed only in the VOC section. It should also be noted that soil samples
collected form the 13-foot intervals of T013 and T020 were collected below the surface of the
groundwater table. Results from these samples do not reflect actual concentrations in soil.

A discussion of general statistics and interpreted results is presented for each Appendix IX analyte
detected above RRS-1. Where analytes fall into specific categories or associated suites, an
interpretive discussion is presented above that group of analytes.

5.3.6.2.1 Volatile Organic Compounds

Several VOCs, which were detected over RRS-1, exhibited a combination of low concentrations
and low frequency of occurrence. These compounds included 1 ,2-dichlorobenzene and cis-1 ,2-
dichloroethene. Since I ,2-dichlorobenzene was not detected in groundwater, and it is unlikely that
detected concentrations of these compounds are related to a significant site release; and the
frequency of detection for these compounds is below the five percent threshold described in
Section III of the TNRCC Consistency Memorandum (TNRCC, 1998a), further delineation of this
compound is not warranted. Although czs-1-2-dichloroethene detections in groundwater are
related to the basewide TCE plume, it is included in this category because tile detection was from
a soil sample collected below the water table. A brief set of general statistics is presented below
for each of these compounds:

• 1,2-Dichlorobenzene was detected in only 1 of 46 soil samples (2.17 percent) analyzed for
this compound. This detection in the 13-foot interval of T020 at a concentration of 0.0078
mg/kg exceeded the RRS-1 concentration of 0.002 mg/kg; however, the detection is well
below the RRS-2 concentration of 60 mg/kg.

• cis-1,2-Dichloroethene was detected in only 3 of 46 soil samples (6.52 percent) analyzed
for this compound. Only one detection, a concentration of 0.018 mg/kg in the 15-foot
interval of T013, exceeded the RRS-1 concentration 0.005 mg/kg; however, the detection
is well below the RRS-2 concentration of 7 mg/kg. One of the detections below RRS-1
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(0.00 1 F mg/kg in the 20-foot interval of LFOS-DP6O/WJTCTAGO) was collected below
the water table and does not represent concentrations in soil. Consequently, the actual
percentage of detection for cis-1,2-dichloroethene is 4.34 percent (2 of 46 samples).

A subset of four VOCs were detected at low concentrations with a frequency of detection ranging
from 4 percent to 18 percent of samples analyzed (> 20 total samples). However, these
compounds were not detected above RRS-1 in all groundwater samples collected upgradient,
downgradient, or within SWMU 23. These VOCs included 2-hexanone, methyl isobutyl ketone,
naphthalene, and o-xylene. Although these compounds were detected in between 5 and 13 percent
of samples, they were detected just above the MQL and well below the MSC. Therefore, it is
presumed that these compounds are not related to a significant release from the unit. Nonetheless,
these compounds were delineated to Standard 1.

• 2-Hexanone was detected in 4 of 18 soil samples (18.18 percent) analyzed for this
compound. All four of the detections exceeded the RRS-1 concentration of 0.005 mg/kg.
Specifically, 2-hexanone was detected above RRS- 1 at B504-surface (0.007 mg/kg), B505-
surface (0.007 mg/kg), 8506-surface (0.008 mg/kg), and B508-5' (0.04 F mg/kg). An
RRS-2 concentration for 2-hexanone is not provided by the TNRCC, and one was not
calculated. Detections of 2-hexanene at the above sample locations are delineated to the
north by SWMU 17 boring B702; to the east by B507 and B509; to the south by SWMU
24 boring B072; and to the west by SWMU 17 borings B701 and B704.

• Methyl isobutyl ketone was detected in 2 of 22 soil samples (9.09 percent) analyzed for
this constituent. Only one of the detections, a concentration of 0.014 mg/kg in the 10-foot
interval of 8508, exceeded the RRS-1 concentration of 0.005 mg/kg. This detection is
well below the RRS-2 concentration of 820 mg/kg. The detection of methyl isobutyl
ketone is delineated to the north by B504, to the east by 8506, to the south by 8505, and
to the west by 8515.

• Naphthalene was detected in 6 of 60 soil samples (10 percent) analyzed for VOCs and
SVOCs. Five of the detections exceeded the RRS-1 concentration of 0.002 mg/kg.
However, each detection was well below the RRS-2 concentration of 200 mg/kg.
Specifically, naphthalene was detected above RRS-1 at B509-5 (0.46 F mg/kg), T019-
10(0.0038 mg/kg), T020-13' (0.0029 mg/kg), LFO5-DP6O/WITCTA6O-5 (0.01 mg/kg),
and LFO5-DP6O/WITCTA6O-10' (0.014 mg/kg). Detections of naphthalene are delineated
to the north by 8504; to the east by B506, 8507, and B509; to the south by B505; and to
the west by 8515 and SWMU 17 borings 8701 and 8704.

• O-Xylene was detected in 3 of 46 (6.52 percent) soil samples analyzed for this constituent.
Only two of the detections exceeded the RRS-1 concentration of 0.005 mg/kg; however,
both detections were well below the RRS-2 concentration of 1000 mg/kg. Specifically, o-
xylene was detected at B508-10' (0.013 mg/kg) and LFO5-DP6O/WITCTA6O-10' (0.013
mg/kg). Detections of o-xylene are delineated to the north by 8504 and 8507; to the east
by 11506 and 11509; to the south by 11505; and to the west by 11515 and SWMU 17 borings
8701 and B704.
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Another subset of VOCs were detected at low concentrations and frequency of detection ranging
from 2 percent to 13 percent of samples analyzed (> 20 total samples). These VOCs included
1,4-dichlorobenzene, ethylbenzene, m-&p- xylenes, methylene chloride, and toluene. Although
these compounds were detected at concentrations well below the MSC, they were detected in
groundwater collected from WITCTA6O, which was located in the center of the landfill. Note that
these compounds were not detected downgradient of SWMU 23. Therefore, it is presumed that
these compounds are not related to a significant release from the unit, rather these compounds are
related to the well location within the unit and screening interval of the temporary monitoring well.
It should also be noted that many of the detections in this group of VOCs were collected from the
13-foot intervals of T013 and T020, below the surface of the groundwater table. Results from
these saturated soil samples do not likely reflect actual concentrations in soil.

• 1,4-Dichlorobeuzene was detected in 7 of 60 soil samples (11.67 percent) analyzed for
VOCs and SVOCs. Five of the detections exceeded the RRS-1 concentration of 0.002
mg/kg; however, all of the detections were well below the RRS-2 concentration of 7.5
mg/kg. Specifically, 1,4-dichlorobenzene was detected above RRS-1 at B509-5 (0.63 F
mg/kg), T019-10 (0.0073 mg/kg), LFO5-DP59/WITCTA59-5' (0.055 mg/kg), LFO5-
DP6OIWITCTA6O-5' (0.013 mg/kg), and LF05-DP6O/WITCTA60-I0' (0.12 mg/kg).
Detections of 1,4-dichlorobenzene are delineated to the north by B504; to the east by B506
and B507; to the south by B51 1 and B505; and to the west by B515 and SWMU 17 borings
B701 and B704. The detection of 1 ,4-dichlorobenzene in the 5-foot interval of B509 was
removed along with cadmium and lead contaminated soil as part of the SWMU 23 IRA.

• Ethylbenzene was detected in 6 of 46 soil samples (13 percent) analyzed for this
constituent. Five of the detections exceeded the RRS-1 concentration of 0.003 mg/kg;
however, the detections were well below the RRS-2 concentration of 70 mg/kg.
Specifically, ethylbenzene was detected above RRS-1 at B508-10 (0.018 mg/kg), B509-5'
(0.017 mg/kg), T0020-13' (0.0033 F mg/kg), LFO5-DP6O/WITCTA6O-5' (0.025 mg/kg),
and LFO5-DP6O/ WITCTA6O-10' (0.02 mg/kg).

• M, P-Xylene (Sum of Isomers) was detected in 6 of 46 soil samples (13 percent) analyzed
for this constituent. Five of the detections exceeded the RRS-1 concentration of 0.005
mg/kg; however, all of the detections were well below the RRS-2 concentration of 1000
mg/kg. Specifically, ni,p-xylene was detected above RRS-1 at B508-10' (0.057 mg/kg),
B509-5' (0.024 mg/kg), T0020-13' (0.021 mg/kg), LFO5-DP6O/WITCTA6O-5' (0.045
mg/kg), and LFO5-DP6O/WITCTA6O-10' (0.039 mg/kg).

• Toluene was detected in 5 of 46 soil samples (10.87 percent) analyzed for this constituent.
Three of the detections (6.52 percent) exceeded the RRS- 1 concentration of 0.005 mg/kg;
however, each of the detections were well below the RRS-2 concentration of 100 mg/kg.
Specifically, toluene was detected at B508-10' (0.021 mg/kg), B509-5' (0.008 mg/kg),
and LFO5-DP6O/WITCTA6O-10' (0.017 mg/kg).

The detections of ethylbenzene, m,p-xylene, and toluene were co-located at B508-10', B509-5,
T0020-13', LFO5-DP6O/WITCTA6O-5', and LFO5-DP6O/WITCTA6O-10'. These detections are
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delineated to the north by T013, B504, and B507; to the east by B506 and SWMU 23 boring
B071; to the south by B511, B505 and LF05-DP59/WITCTA59; and to the west by B505, LFO5-
DP59/WITCTA59, B515, and SWMU 17 borings B701 and B704.

Only one VOC, chlorobenzene was detected in both SWMU 23 soil and groundwater
downgradient of SWMU 23. However, chlorobenzene was also detected at similar concentrations
upgradient of SWMU 23.

• Chlorobenzene was detected in only 2 of 46 soil samples (4.35 percent) analyzed for this
constituent. Both detections exceeded the RRS- 1 concentration of 0.002 mg/kg; however
each detection was well below the RRS-2 concentration of 10 mg/kg. Specifically, the
detections of chlorobenzene above RRS-1 were located at B505-10' (0.004 mg/kg) and
T020-13' (0.013 mg/kg).

As discussed in Section 5.1.6, the remaining group of VOCs are considered to be laboratorylfield
artifacts. This group exhibited sporadic detections at low concentrations with low standard
deviations. The low concentrations and standard deviations are indicators that the detections are
not related to a release. In contrast, a high standard deviation would indicate potential source
areas. As noted in Section 5.1.6, these compounds exhibit high solubility and volatility.
Therefore, they would be expected to either rapidly volatilize under local climate conditions, or
move into groundwater with precipitation. These compounds were not consistently detected in
groundwater and are not believed to be real investigative detections.

• Acetone, a common laboratory/field contaminant, was detected in 11 of 22 (50 percent)
soil samples analyzed for this constituent. All eleven of the detections exceeded the RRS-1
concentration of 0.005 mg/kg; however, each of the detections was well below the RRS-2
concentration of 1000 mg/kg. The minimum and maximum detections above RRS- I were
0.007 mg/kg and 0.5 mg/kg respectively, with an average concentration of 0.12 mg/kg and
a standard deviation of 0.18 mg/kg.

• Methyl Ethyl Ketone (MEK), a common laboratory/field contaminant, was detected in
7 of 22 soil samples (9.09 percent) analyzed for this constituent. Six of the seven
detections exceeded the RRS-l concentration of 0.005 mg/kg; however, all of the
detections were well below the RRS-2 concentration of 6100 mg/kg. The minimum and
maximum detections above RRS-1 were 0.008 mg/kg and 0.14 mg/kg respectively, with
an average concentration of 0.04 mg/kg and a standard deviation of 0.05 18 mg/kg.

• Methylene chloride, a common laboratory/field contaminant, was detected in I of 46 soil
samples (1.67 percent) analyzed for VOCs. This detection in the 5-foot interval of B5 15
at a concentration of 0.005 J mg/kg exceeded the RRS-1 concentration of 0.002 mg/kg;
however, the detection is well below the RRS-2 concentration of 0.5 mg/kg.

5.3.6.2.2 Semivolatile Organic Compounds

SVOCs were detected in surface and subsurface soil samples collected within SWMU 23.
Variances in the total number of analyses for individual compounds is due to the use of both
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SW8270 and SW83 10, as well as reduced analyte lists for confirmationldelineation samples. The
analyte list for EPA Method SW8310 (PAHs), which was used for delineation sampling because
of lower detection limits, is a subset of the analyte list for SW8270.

Results of initial analyses for SYOCs reveal Standard 2 and Standard 3 concentrations of a suite
of SVOCs associated with asphalt. These SVOCs, composed primarily of PAHs, were more
common in the eastern portion of SWMU 23. The PAHs included acenaphthene, anthracene,
benzo[a]anthracene, benzo[apyrene, benzo[b]fluoranthene, benzo[s, h, i}perylene,
benzo[k]fluoranthene, chrysene, dibenzo[a, h]anthracene, fluoranthene, indeno[1 ,2,3-c,djpyrene,
naphthalene, phenanthrene, and pyrene. A brief description of general statistics for each of these
compounds is discussed below. This description is followed by a discussion of delineation and
confirmationlSPLP results for the whole suite of PAHs.

As presented in Figure 5.12 and Tables 5.10 and 5.11. SVOCs detected above background
concentrations include a suite of PAHs commonly associated with asphalt:

• Acenaphthenc was detected in 2 of 38 soil samples (5.26 percent) analyzed for SYOCs
and PAHs. Only one of the detections (2.63 percent) exceeded the RRS-1 concentration
of 0.33 mg/kg; however, the detection is well below the RRS-2 concentration of 610
mg/kg. Acenaphthene, was detected in the 5-foot interval of B509 with a concentration
of 4.2 mg/kg. This interval was removed at excavation LFO5-B along with cadmium and
lead contaminated soil as part of the IRA at SWMU 23.

• Anthracene was detected in 6 of 38 soil samples (15.79 percent) analyzed for SVOCs and
PAHs. Two of the detections (5.26 percent) exceeded the RRS-1 concentration of 0.33
mg/kg; however, all of the detections were well below the RRS-2 concentration of 3100
mg/kg. Specifically, anthracene was detected in the 5-foot interval of B509 (9.5 mg/kg)
and the surface interval of T017 (0.61 F mg/kg). Both of these intervals were removed
at excavations LFO5-A amd LFO5-B along with cadmium and lead contaminated soil as part
of the IRj,. at SWMU 23.

• Benzo[a]anthracene was detected in 18 of 44 soil samples (40.91 percent) analyzed for
SVOCs and PAils. Only six detections (13.64 percent) exceeded the SW8270 RRS-l
concentration of 0.33 mg/kg and the SW83 10 RRS- 1 concentration of 0.009 mg/kg. All
six of the detections exceeded the MSC of 0.039 mg/kg. The minimum and maximum
detections above RRS-1 were 0.39 mg/kg and 31.0 mg/kg respectively, with an avrage
concentration of 12.33 mg/kg.

• Benzo[a]pyrene was detected in 21 of 44 soil samples (47.73 percent) analyzed for SVOCs
and PAHs. Seven of the 21 detections (15.91 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW83 10 RRS-1 concentration of 0.015 mg/kg. All
seven of the detections exceeded the MSC of 0.02 mg/kg. The minimum and maximum
detections above RRS-1 were 0.36 mg/kg and 33.0 mg/kg respectively, with an average
concentration of 5.39 mg/kg. Note that the highest detection of benzo[a]pyrene at 8509-5'
was an outlier and was removed along with cadmium and lead at excavation LFO5-5B as
part of the IRA.

U.S. Air Force Center for Environmental Excellence

M DcliverabIes\APCEEDO2FrnaI RFIR05-OI 648 wpd 519 HydroQoLgic, Inc ,5121101



675 HroCeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NtIS Fort Worth JRB, Texas

• Benzo[b]fluoranthene was detected in 22 of 44 soil samples (50 percent) analyzed for
SVOCs and PAils. Eight of the 22 detections (18.18 percent) exceeded the SW8270 RRS-
1 concentration of 0.33 mg/kg and the SW83 10 RRS-1 concentration of 0.0 12 mg/kg. All
eight detections exceeded the MSC of 0.039 mg/kg. The minimum and maximum
detections above RRS-1 were 0.35 mg/kg and 50.0 mg/kg respectively, with an average
concentration of 7.07 mg/kg. The highest detection of benzo[b]fluoranthene at B509-5'
was removed along with cadmium and lead at excavation LFO5-5B as part of the IRA.

• Benzo[g,h,ijperylene was detected in 18 of 38 soil samples (47.37 percent) analyzed for
SVOCs. Five of the detections (13.16 percent) exceeded the RRS-1 concentration of 0.33
mg/kg. However, each of these detections was well below the RRS-2 concentration of 310
mg/kg. The minimum and maximum detections above RRS-1 were 0.36 mg/kg and 24.0
mg/kg respectively, with an average concentration of 5.3 mg/kg.

• Benzo[kltluoranthene was detected in 11 of 26 soil samples (42.31 percent) analyzed for
SVOCs and PAHs. Three of the detections (11.54 percent) exceeded the 5W8270 RRS-1
concentration of 0.33 mg/kg and the SW83 10 RRS-1 concentration of 0.011 mg/kg. Two
of the detections exceeded the MSC of 0.39 mg/kg. Specifically, benzo[k] fluoranthene was
detected above RRS-1 at B509-5' (16 mg/kg), T017-surface (0.36 F mg/kg), and T017-13'
(0.8 mg/kg).

• Chrysene was detected in 22 of 42 soil samples (52.38 percent) analyzed for SVOCs and
PAHs. Nine of the detections (21.43 percent) exceeded the SW8270 RRS- 1 concentration
of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.1 mg/kg. Only one of the
detections exceeded the MSC of 3.9 mg/kg. The minimum and maximum detections above
RRS-1 were 0.34 mg/kg and 37.0 mg/kg respectively, with an average concentration of
4.81 mg/kg. The Standard 3 detection of chrysene located at B509-5' (37 J mg/kg) was
also removed at excavation LFO5-B as part of the IRA at SWMU 23.

• Dibeuzo[a, h]anthracene was detected in 5 of 42 soil samples (11.9 percent) analyzed for
SVOCs and PAils. Two of the detections (4.76 percent) exceeded the 5W8270 RRS-1
concentration of 0.33 mg/kg and/or the SW8310 RRS-1 concentration of 0.2 mg/kg. Both
of the detections exceeding RRS-1 also exceeded the MSC of 0.02 mg/kg. Specifically,
dibenzola,h]anthracene was detected at B509-5' (5.1 mg/kg) and T017-surface (0.34 F
mg/kg). Both intervals were removed in excavations LFO5-A and LFO5-B as part of the
SWMU 23 IRA.

• Fluoranthene was detected in 21 of 38 soil samples (55.3 percent) analyzed for SVOCs
and PAils. Ten of the detections (26.32 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the 5W8310 RRS-1 concentration of 0.14 mg/kg.
However, all of the detections were well below the MSC of 410 mg/kg. The minimum and
maximum detections above RRS-1 were 0.36 mg/kg and 95.0 J mg/kg respectively, with
an average concentration of 10.74 mg/kg. The highest detection of fluoranthene at B509-
5' was removed along with cadmium and lead at excavation LFO5-58 as part of the IRA.
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• Fluorene was detected in 2 of 38 soil samples (5.3 percent) analyzed for SVOCs and
PAHs. Only one detection (2.63 percent) exceeded the SW8270 RRS-1concentration of
0.33 mg/kg and the SW83 10 RRS-1 concentration of 0.14 mg/kg. However, the detections
at B408-surface (1.8 mg/kg) and B408-surface duplicate (2.2 mg/kg) were well below the
MSC of 410 mg/kg.

• Indeno[1,2,3-c,djpyrene was detected in 20 of 44 soil samples (45.5 percent) analyzed for
SVOCs and PAHs. All five detections (3.33 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.03 mg/kg. All
five of the detections exceeded the MSC of 0.039 mg/kg. The minimum and maximum
detections above RRS-1 were 0.34 mg/kg and 27.0 mg/kg respectively, with an average
concentration of 5.99 mg/kg.

• rn-& p-Cresol (Sum of Isomers) was detected in 2 of 38 soil samples (5.3 percent)
analyzed for SVOCs. Only one detection (2.63 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg. The detection above RRS-1, which was located at B509-5'
(1.7 F mg/kg), was well below the MSC of 51 mg/kg.

• Phenanthrene was detected in 16 of 38 soil samples (42. 1 percent) analyzed for SVOCs
and PAIls. A total of eight detections (21.1 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.42 mg/kg.
However, all of the detections were well below the MSC of 310 mg/kg. The minimum and
maximum detections above RRS-1 were 0.36 mg/kg and 60.0 mg/kg respectively, with an
average concentration of 8.28 mg/kg.

• Pyrene was detected in 18 of 38 soil samples (47.4 percent) analyzed for SVOCs and
PAHs. A total of nine detections (23.7 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.18 mg/kg.
However, all of the detections were well below the MSC of3lO mg/kg. The minimum and
maximum detections above RRS-1 were 0.49 mg/kg and 80.0 mg/kg respectively, with an
average concentration of 10.02 mg/kg.

Most of the SVOCs/PAHs detected above RRS-1 in the surface soil were at each of these test pits:
TOl 1, TO 17, T018, and T020. Most subsurface SVOCs/PAHs were detected above RRS-1 at
B5O8-5', B5O9-5', T017-12'and T020-13'. These SVOC/PAH detections are delineated to the
notth by B504, T012, and T013; to the east by B506, B507, and B511; to the south by B505 and
B5 11; and to the west by B504 and SWMU 17 boring B704.

Seven of the delineated SVOCs/PAHs are characterized by low MSCs and were detected at
Standard 3 concentrations in SWMU 23 soils. These SVOCs/PAHs included benzo[a}anthracene,
benzo[a]pyrene, benzo [b] fluoranthene, benzo[k] fluoranthene, chrysene, dibenzo[a, h}anthracene,
and indeno[1,2,3-c,d]pyrene. Confirmation analysis for these SVOC5/PAHs was performed using
SW8270 at samples collected at TOl 1-surface, T017-surface, TO 17-12', B509-5', and B509- 10'.
Analysis of PAIl extracts for SPLP was performed using the more definitive SW83 10 method to
achieve lower reporting limits. Confirmation results showed that PAHs were not confirmed at
TOl 1-surface and BSO9-10'; PAHS were confirmed with significantly lower Standard 3

U.S. Air Force Center for Environmental Excellence

M rnel.verabIes'AECEBDO2\F,naJ RFtRO5-Ol 648 wpd 5-41 HydroGeoiog'c, Inc . 5/2lO



675 171
HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth iRS, Texas

concentrations at TO 17-surface and B509-5', and the concentration of the SPLP extracts for both
of these intervals were below the industrial groundwater MSC (Table 5.12). The highest
detections of PAHs at SWMU 23 occurred at the confirmation boring for TO17-12'. The
concentrations of the SPLP extractions from T017-12' for these PAHs were below their
corresponding industrial groundwater MSCs. The new site-specific MSCs at SWMU 23 for these
compounds are presented in Table 5.13.

Other SVOCs detected in SWMU 23 soils included the common laboratory/field artifacts benzyl
butyl phthalate and bis(2-ethylhexyl)phthalate. Dibenzofuran, a byproduct associated with the
burning of SVOCs, was only detected above RRS-1 in one sampling interval.

• Benzyl hutyl phthalate, a common laboratory/field contaminant, was detected in 4 of 38
samples analyzed for SVOCs. Only two detections exceeded the RRS-1 concentration of
0.33 mg/kg; however both detections were well below the RRS-2 concentration of 2000
mg/kg. Specifically, benzyl butyl phthalate was detected above RRS-1 at T015-surface
(3.3 mg/kg) and T017-surface (0.75 F). Benzyl butyl phthalate detections are delineated
to the north by B504 and B507; to the east by B506 and B509; to the south by B505; and
to the west by SWMU 17 boring B7O4 and B508. The TO17 interval was removed at
excavations LFO5-5A as part of the SWMU 23 IRA.

• Bis(2-ethylhexyl)Phthalate (B2EHP), a common laboratory/field contaminant, was
detected in 5 of 38 soil samples (13.16 percent) analyzed for SVOCs. Four of the
detections (10.53 percent) exceeded the RRS-1 of 0.33 mg/kg. Only two of the samples
exceeded the RRS-2 concentration 0.6 mg/kg. Specifically, B2EHP was detected above
RRS-1 at T017-surface (2.4 mg/kg), B509-5 (1.3 F mg/kg), B509-1O' (0.36 F mg/kg),
and B509-l5' (0.37 mg/kg). The Standard 3 concentrations of B2EHP at T017-surface and
B509-5' were removed at excavations LFO5-5A and LFO5-5B along with cadmium and lead
contaminated soil during the IRA at SWMU 23. B2EHP detections are delineated to the
north by B506 and B508; to the east by SWMU 24 boring B07 1; to the south by SWMU
24 boring B096 and B505; and to the west by SWMU 17 boring B704 and B505.

• Dibenzofuran was detected in 2 of 38 soil samples (5.26 percent) analyzed for SVOCs.
One of the detections, a concentration of 1.8 F mg/kg at B509-5' exceeded the RRS-1 of
0.33 mg/kg. This detection was well below the RRS-2 concentration 41 mg/kg. The
Standard 1 detection was located at T017-surface. Both intervals were removed at
excavations LFO5-5A and LFO5-5B as part of the SWMU 23 IRA.

5.4 SWMU 24

SWMU 24 is a 0.64 acre triangular strip of land located between the base perimeter road and
security fencing, north of SWMU 22 and east of SWMU 23. RFI activities conducted at SWMU
24 between 1997 and 2000 included the installation of 24 DPT soil borings/surface samples
locations as well as the collection of five surface soil samples and two rounds of groundwater
samples from existing monitoring wells. A total of three monitoring wells were installed by
Radian Corporation between 1985 and 1992 as part of groundwater investigation of SWMU 24
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and the basewide TCE plume. In April 2000, IT Corporation conducted a geophysical survey and
installed 14 DPT borings and two monitoring wells within SWMU 24.

5.4.1 Interpretation of Aerial Photographs

Aerial photographs of the SWMU 24 area covering 6 decades were reviewed to identify areas of
landfill activity. Prior to February 1954, the site appears as part of an oval dirt track possibly
used for horse racing. In February 1954, with the extension of the north-south runway and
taxiway, parked vehicles are observed at SWMU 24 and a dirt road leading north from White
Settlement Road to the runway construction area appears just west of the unit. By December
1958, the perimeter fence has been installed and the first landfill activities appear as ground
scarring with possible trenches within SWMU 24. An aerial photograph of SWMU 24 and
SWMU 22 taken December 1958 is presented with soil boring locations in Figures 5.14 and 5.3.
Ground scarring is again observed in the central section of SWMU 24 in 1962. In 1964, apparent
trenches are observed along the along the eastern fence line within SWMU 24 and the south
central section of the unit. Ground scarring in the central portion of SWMU 24 is also observed
in 1964. By 1975, SWMU 24 ground scarring has ceased and the unit has an apparent grass cover
(Figure 5.9). No activities were observed until 1980, when parked vehicles and two parallel dark
rectangular shapes, possibly trenches, were observed in southwestern corner of the unit.
Operations at SWMU 24 appear to have ceased by 1983. All landfill activity associated with
SWMU 24 during the period of operation was observed within the perimeter fencing for the unit.

5.4.2 Geophysical Results

As noted in Section 3.0, geophysical surveys at SWMU 24 were performed in February 1991 as
part of a RCRA Facility Investigation led by the USACE. Results from this survey revealed nine
distinct geophysical anomalies, indicating buried metal objects beneath the ground surface (Figure
3.1, Anomalies A-J). Barrels containing TCE were removed from SWMU 24 in 1991. A post
excavation confirmation geophysical survey was performed by IT Corporation in April 2000. As
presented in Figure 5.15, this survey identified additional anomalies indicating metallic objects
beneath the ground surface. Trenching activities in June 2000 uncovered more drums containing
TCE. All anomalies were investigated, contaminated soils were removed, confirmation soil
samples were collected for chemical analysis, and a post excavation geophysical survey was
performed to verify that all drums were removed. The Draft Surface Geophysical Report for
Waste Pile No. 7 (SWIVIU 24) confirming removal of buried metallic objects is presented in
Appendix K. Appendix M contains validated analytical results for excavation confirmation
samples from IRA actions performed by IT Corporation (IT Corporation, 2001).

5.4.3 Soil Boring Locations

As part of the initial field activities performed by HydroGeoLogic in 1997, soil samples for
chemical characterization were collected at six DPT boring locations, B001-B006, in and around
the former drum excavation areas to determine if TCE contamination was present in SWMU 24
soils. Samples were collected from both the ground surface and the subsurface intervals exhibiting
the highest PID reading. Surface soil samples were collected prior to drilling activities using a
stainless steel hand auger, with a stainless steel sleeve for VOC samples. VOCs and SVOCs were
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analyzed by EPA Methods SW8260 and SW8270, respectively. Inorganics were analyzed for the
RCRA list of metals using EPA Method SW6O1O ICP-standard.

In 1998, six additional DPT locations, B071 - B076, were installed and soil samples collected in
5-foot intervals from the ground surface to the water table. These samples were analyzed for the
full suite of Appendix IX compounds (232 compounds plus 1,2-DCA). Six soil borings/surface
sample locations (B080-084 and B407), were installed in 1999 to delineate specific compounds or
suites of compounds detected at associated source intervals. Twelve additional borings/soil sample
locations, BOSS - B0906 were installed in 2000 to further delineate specific compounds or suites
of compounds detected at associated source intervals. A summary of the RFI analytical data
generated during the investigation of SWMU 24 is presented in Appendix LI.

Soil borings at SWMU 24 encountered primarily clean fill in the near surface and native soil below
five feet bgs. The only landfill materials encountered in soil borings was concrete and rubble
between 4- and 8-feel bgs.

5.4.4 Lithologic Findings and Cross Sections

The series of geologic cross sections presented in Figure 5.16 incorporates bedrock elevation data
from 14 DPT (DP-series) borings and two monitoring wells (WITCTA-series) installed within
SWMU 24 during April 2000 as part of the bedrock and DNAPL investigation. Three existing
monitoring wells, WP-1OA, WP-1OB, and WP-1OC, as well as two former borings, WP-1OD and
WP-1OE, provided additional bedrock elevation information. Twelve DPT borings (B-series)
provided lithologic data to correlate geologic units above bedrock. Two former Paluxy monitoring
wells, CAR-PI and CAR-fl, located approximately 400 feet to the west southwest and 500 feet
to the east southeast of the SWMU 24, respectively, provided lithologic data regarding the
thickness of the Goodland/Walnt4t formation and the depth to the Paluxy aquifer.

Lithology along a west-east transect (A-A') through borings B073, B006, 8004, 8074, BOOS,
B075, B076, BOO2, BO7 1, BOO 1, and WPO7- 1OC of SWMU 24 indicates a fairly uniform and
consistent stratigraphy in sediments throughout the section (Figure 5.16). A native dark reddish
brown silty clay is present along the entire length of the transect. This unit reaches a maximum
thickness of approximately 8 feet at boring BO74. Only one landfill deposit is found along this
transect: a small v-shaped body that lies between borings 8073 and 8004 and which reaches a
maximum thickness of about 3 feet in the center of the basin. The landfill is located within a
depression in the silt clay where the thickness of that unit is less than 1 foot. It is covered by a
silty and sandy clay clean fill material that caps the entire landfill. The native clay unit that runs
the length of the transect is underlain by two thinner units that are also fairly consistent throughout
the section: a brown gravelly clay with an average thickness of about 4 feet, and a reddish yellow
silt with an average thickness of less than 2 feet. Both of these strata overlie a prominent,
consistent yellow medium sand, the only unconsolidated unit that maintains a significant thickness
(over 20 feet) throughout the transect. The base of the thick sand unit forms a distinct contact
between these unconsolidated layers and the Goodland/Walnut bedrock formation, a limestone unit
that overlies the Paluxy sandstone at an average depth of 554 feet above msl. A slight downward
grade in bedrock surface elevation is observed along transect A-A' between WPO7-IOA (585 feet
msl) and WITCTAO57 (583.67 feet msl). A distinct rise in bedrock surface to an elevation of 585
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feet msl occurs in between WITCTAO57 and DP13 before grading downward again to an inferred• secondary low-point of approximately 584 feet msl at B003. A slight rising slope of bedrock is
observed east of B003, reaching a high point of approximately'5S8 feet msl at WPO7-1OB. The
Goodland/Walnut lies at a uniform thickness throughout this transect, approximately 34 feet along
the entire section. The thickness of this formation and the depth of the upper contact of the Paluxy
unit are based on data acquired during the drilling of nearby Paluxy-depth wells. The highest
surface elevation along the transect is at boring B006, approximately 623 feet above msl, and the
lowest surface elevation is at boring WPO7-bc, approximately 614 feet above msl. As depicted
on Figure 5.6 and Figure 5.16, groundwater flow direction is to the east with a gradient of 0.0088
ft/ft along this transect.

The west-east transect (B-B') passes through borings WPO7-1OA, WPO7-1OD, B702, B007, B004,
B074, and WPO7-1OB at the south side of the study area and illustrates a slightly more consistent
stratigraphy than that found along transect A-A' (Figure 5.16). The native clay that is found
within transect A-A forms a consistent surface exposure along this entire transect, with a nearly
horizontal surface elevation. The layer has an average thickness of about 7 feet throughout the
cross-section. There was no evidence of landfill material within the borings defining this transect.
As in transect A-A', the native clay unit is underlain by two thinner gravelly clay and reddish
yellow silt units that are slightly less consistent throughout the section. Both of these strata overlie
the prominent, consistent yellow medium sand and the Goodland/Walnut bedrock formation.

Bedrock elevation along transect B-B is relatively constant at an elevation of approximately 585
feet msl; however, a slight rise to 585.5 feet msl is observed at DPO3 and a sharp dip in bedrock
surface to 581.67 feet msl is noted at WITCTAO58. The surface of the groundwater along this
cross-section is level at an elevation of approximately 593 feet msl.

5.4.5 Soil Analytical Results

Analytical results of surface and subsurface soil sampling initially indicated the presence of a
number of metals and SYOCs at Standard 2 and 3 concentrations. All VOCs detected were at,
or below, Standard 2 concentrations.

The discussion of analytical results in soil has been separated into two sections, inorganic and
organic subsections. The inorganic subsection has differing RRS-1 values for surface and
subsurface soil for inorganics, while the organic subsection combines surface and subsurface soil
because the RRS-1 value is the same. A discussion of each analyte detected over RRS-1 is
presented in a separate subsection below. This discussion includes general statistics,
interpretation, delineation, and confirmationlSpLP results. Several tables and figures have been
prepared to facilitate the reader's review of each section. All analytical results in soil are
presented in Figure 5.17; analytical results in surface soil are presented in Table 5.14; analytical
results in subsurface soil are presented in Table 5.15; confirmation/SPLP results are presented in
Table 5.16; and site-specific MSCs are presented in Table 5.17.
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5.4.5.1 Inor2amc Analytical Results

Appendix IX metals were detected above background concentrations in surface and subsurface soil
samples collected at SWMU 24. In surface soils, detected elements include antimony, arsenic,
barium, cadmium, copper, lead, mercury, selenium, silver, thallium, and zinc (Table 5.14).
Detected elements in subsurface soils include arsenic, chromium, lead, mercury, selenium,
thallium, and zinc. Figure 5. 17 displays the locations and chemical data that exceeded background
concentrations in SWMU 24 soils.

Many of the metals observed in surface soils were detected at low concentrations, below or just
above background concentrations. These detections are considered variations of basewide
background levels, not indicative of a site related spill or release. In surface soil, these inorganics
include antimony, barium, copper, mercury, and silver. In subsurface soil, these inorganics
include chromium, mercury, and zinc. The percentage of detection for these compounds was
calculated only for detections above base background values since this concentration represents
RRS- 1. In addition, the percentage of detections greater than RRS-1 compared to total analyses
in combined surface and subsurface soil for each of the above compounds is less than five percent
of total analyses. Since it is unlikely that these compounds are related to a site release, and the
frequency of detection for these compounds is below the five percent threshold described in
Section 3.1 of the TNRCC Consistency Memorandum (TNRCC, 1998a), further delineation of
antimony, cadmium, cobalt, copper, silver, and vanadium in SWMU 24 soil was not warranted.
Nonetheless these elements in the surface soil at BOOl, B002, B071, B007 are delineated to the
north by B085 and SWMU 23 boring B506, to the east by B093 and B073, to the south by B073
and B087, and to the west by B089 and SWMU 23 boring B505.

A closer examination of each of these compounds is presented below:

• Antimony was detected in 7 of 16 surface soil samples analyzed for metals. Only one of
the 16 samples exceeded the RRS-1 concentration of 0.56 mg/kg. This detection of
antimony at BOOl (0.75 J mg/kg) also exceeded the MSC concentration of 0.6 mg/kg;
however, the detection was not significantly above the surface background value of 0.56
mg/kg. In subsurface soil, antimony was detected in 6 of 30 samples analyzed for metals.
None of the detections exceeded the RRS-1/RRS-2 concentration of 0.712 mg/kg. The
percentage of detections greater than RRS- 1 compared to total analyses in combined
surface and subsurface soil for antimony is 2.2 percent (1 of 46 analyses). Furthermore,
the detection of antimony was subsequently not confirmed at BOO 1. This interval was
removed at excavation WBA-7A during the IRA at SWMU 24 (Figure 5.18).

• Barium was detected in 17 of 17 surface soil samples. Only one detection, a concentration
of 441 mg/kg at BO7 1, was detected above the RRS- 1 concentration of 233 mg/kg. Barium
was also detected in 31 of 31 subsurface soil samples analyzed for metals; however, none
of the detections exceeded the RRS-1 concentration of 128.1 mg/kg. Note that the
detection of barium at B07 1-surface was subsequently not confirmed above background in
June 2000. Therefore, the original detection at BSO6-5' is regarded as background, and
the percentage of detections greater than RRS-1 compared to total analyses in combined
surface and subsurface soil for barium is 2. 1 percent (1 of 48 analyses).
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• Cadmium was detected in 7 of 19 surface soil samples analyzed for metals. Only two of
the 19 surface samples exceeded the RIRS-l/RRS-2 concentration of 0.556 mg/kg.
Specifically, cadmium was detected at BOOl (1.4 F mg/kg) and BOOl-confirmation (0.86
J mg/kg). The concentration of the SPLP extract from the BOO 1-confirmation sample was
below the industrial groundwater MSC. The site-specific MSC for cadmium is currently
0.86 mg/kg. Cadmium was not detected in 30 subsurface soil samples analyzed for metals.
The percentage of detections greater than RRS-1 compared to total analyses in combined
surface and subsurface soil was 4.1 percent (2 of 49 analyses). Cadmium was delineated
and removed as part of excavation WBA-7A during the IRA at SWMU 24 (Figure 5.18).
Detections of cadmium at BOOl-surface are delineated to the north by SWMU 23 boring
B506, to the east by B093, to the south by B076, and to the west by B07 1.

• Copper was detected in all 19 surface soil samples analyzed for metals. Two of the
detections exceeded the RRS-1 concentration of 17.37 mg/kg. These isolated detections
of copper were located at B007 (62.6 J mg/kg) and B072 (30.5 J mg/kg). Both detections
are well below the RRS-2 concentration 130 mg/kg. Copper was detected in 21 of 30
subsurface soil samples; however, none of the detections exceeded the RRS-1 concentration
of 13.72 mg/kg. The percentage of copper detections greater than RRS- I compared to
total analyses of combined surface and subsurface soil is 4.1 percent (2 of 49 analyses).
Copper detections in the surface soil at B007 and B072 are delineated to the north by B002
and B003; to the east by B006; to the south by B087; and to the west by B089.

• Mercury was detected in 13 of 16 surface soil samples. Only one sample, a concentration
of 0.15 mg/kg at B002 exceeded the RRS-1 concentration of 0.14 mg/kg. Mercury was
also detected in one of 30 subsurface soil samples. This detection, which also occurred
at B002 (0.061 F mg/kg) at a depth of 21 feet bgs, exceeded the RRS-1 concentration of
0.035 mg/kg (the MDL for mercury). Both of these detections at B002 were below the
RRS-2 concentration of 0.2 mg/kg and are considered natural variations of background.
Furthermore, the percentage of mercury detections greater than RRS-1 compared to total
analyses of combined surface and subsurface soil is 3.33 percent (2 of 60 analyses). The
subsurface detection of mercury at B002-21 is delineated to the north by B076; to the east
by BOOl and B076; to the south by B003 and B072; and to the west by SWMU 23 boring
B5O5.

• Silver was detected in one of 16 surface soil samples. This detection, a concentration of
1.3 F mg/kg at BOOl, exceeded the RRS-1 concentration of 0.213 mg/kg; however it is
well below the RRS-2 concentration of 51 mg/kg. Silver was not detected in 32 subsurface
samples. The percentage of detections greater than RRS-1 compared to total analyses in
combined surface and subsurface soil for silver is 2.1 percent (1 of 48 analyses).

As previously noted in Section 5.1.2, statistical analysis of analytical results for arsenic indicate
that detected concentrations of arsenic are statistically the same as developed background
concentrations. Similarly, as previously noted in Section 5.1.1, statistical analysis indicated that
detected thallium concentrations are actually lower than developed background concentrations.
Specific detections and concentration ranges are presented below:
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• Arsenic was detected in 14 of 16 surface soil samples analyzed for metals. Five of the 16
samples exceeded the surface RRS-1/RRS-2 concentration of 5.85 mg/kg. Specifically,
arsenic was detected above RRS-1 in surface soil at B073 (6.2 F mg/kg), B074 (7.3 F
mg/kg), B075 (8.5 F mg/kg), B075-duplicate (8 F mg/kg), and B076 (6.9 F mg/kg).
Arsenic was also detected in 13 of 30 subsurface soil samples analyzed for metals. Four
of the 30 detections exceeded the subsurface RRS- 1 /RRS-2 concentration of 6.58 mg/kg.
Specifically, arsenic was detected above RRS-1 in subsurface soil at B071-5' (12.5 F
mg/kg), B072-10' (6.8 F mg/kg), B073-5' (14 F mg/kg), and B075-5' (17.4 F mg/kg).

• Thallium was detected in 5 of 16 surface soil samples analyzed for metals. Each of the
five detections exceeded the RRS-1/RRS-2 concentration of 2.43 mg/kg. Specifically,
thallium was detected in surface soil at B073 (9.3 F mg/kg), B074 (9.9 F mg/kg), B075
(7.5 F mg/kg), B075-duplicate (8 F mg/kg), and B076 (9.8 F mg/kg). Thallium was also
detected in four of 30 subsurface soil samples analyzed for metals. All four of the
detections exceeded the RRS-1/RRS-2 concentration of 1.5 mg/kg. Specifically, thallium
was detected above RRS-1 in subsurface soil at B071-5' (12.4 F mg/kg), B072-10' (9 F
mg/kg), B073-15' (6.6 F mg/kg), and B076-5' (27.3 F mg/kg).

A subset of two metals are believed to have been falsely detected above background due to matrix
interference. As presented in detail in Section 5.1.3, detections of selenium and chromium above
background resulted from matrix interference inherent with the SW6O 10 ICP-standard analytical
method for metals. The matrix interference induces false positive detections of selenium, and
artificially elevates concentrations of detected chromium. Detections of chromium below 40
mg/kg using SW6O1O ICP-standard are interpreted as detections at, or below, background.
Specific detections and concentratiop ranges are presented below:

• Selenium was detected in 6 of 16 surface soil samples analyzed for metals. Five of the six
detections exceeded the RRS- 1 concentration of 0.907 mg/kg and the RRS-2 concentration
of 5.0 mg/kg. Specifically, selenium was detected above RRS-1 in surface soil at B073
(12.8 F mg/kg), B074 (13.8 F mg/kg), B075 (11.8 F mg/kg), B075-duplicate (13.3 F
mg/kg), and B076 (11 F mg/kg). Selenium was also detected in 20 of 30 subsurface soil
samples analyzed for metals. Eighteen of the 20 detections exceeded the RRS-1
concentration of 0.3 13 mg/kg, and 13 of those detections also exceeded the RRS-2
concentration of 5.0 mg/kg. Detections above RRS-1 ranged from 3.4 mg/kg to 17.3
mg/kg, with an average concentration of 7.38 mg/kg. Selenium detections within this
range of concentrations using SW6O 10 ICP-standard are believed to be false positives, and
therefore, did not warrant further investigation.

• Chromium was detected in all 16 surface soil samples; however, none of the detections
exceeded the RRS-1 concentration of 25.86 mg/kg. Chromium was also detected in 29
of 31 subsurface soil samples analyzed for metals. Four of the 34 samples exceeded the
RRS-1/RRS-2 concentration of 16.31 mg/kg. Specifically, chromium was detected at
B071-5' (16.8 J mg/kg), B073-5' (18.4 F mg/kg), B074-5' (18.5 F mg/kg), and B075-5'
(17.4 F mg/kg). These concentrations ranged from 3 percent to 13 percent over the base
background value of 16.31 mg/kg. Although not incorporated by project ARARs, each
detection is below the State of Texas background value of 30 mg/kg. (For reference, the
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State of Texas background values are presented in Table 5.9.) Since it is believed that
interference inherent with the SW6O1O ICP-standard analytical method for metals
artificially elevated detected concentrations of chromium, and as all chromium detections
at SWMU 24 are below 20 mg/kg, they are interpreted as being reflective of base
background conditions and do not warrant further investigation.

Other inorganic detections observed in SWMU 24 soil included lead and zinc at Standard 2 and
3 concentrations. These inorganics are discussed below.

• Lead was detected in all 29 surface soil samples analyzed for this element. Twelve of the
29 samples exceeded the RRS- 1/RRS-2 concentration of 30.97 mg/kg. Detections above
RRS-1 ranged from 33.7 mg/kg to 3130 mg/kg, with an average concentration of 535.61
mg/kg and a standard deviation of 1145.56 mg/kg. Significant Standard 3 detections of
lead in surface soil within the unit were located at BOOl (166 mg/kg), BOOl-confirmation
(573 mg/kg), B006-dup (3130 J mg/kg), B007 (166 J mg/kg), B072 (155 F mg/kg), and
B080 (351 F mg/kg). The extreme detection of lead at B006 was detected in the duplicate
for this sample and not in the parent sample, nor was it confirmed by companion boring
B084. Less significant detections of lead within the unit were located at B002 (48.9 J
mg/kg), B002-duplicate (33.7 J mg/kg), and 8071 (49.7 F mg/kg). Lead in SWMtJ 24
surface soil is delineated to the north by B085; to the east by B081, B073, B074, B075,
B076 and 8095; to the west by B089 and SWMU 23 boring B509; and to the south by
SWMU 22 locations T008 and 8404.

The dual SWMU 24/SWMU 22 delineation boring 8407 (81.5 F mg/kg), located along
White Settlement Road, provides the current site-specific MSC of 81.5 mg/kg because the
concentration of the SPLP extraction from this boring was below the industrial
groundwater MSC. A series of borings were installed to delineate surface lead detected
at 8407 (81.5 F mg/kg), to the east and west along White Settlement Road. Results show
decreasing concentrations to the east at B087 (59.3 mg/kg) and a detection below
background at B095. Likewise, decreasing concentrations are observed west of B407 at
8088 (49 mg/kg) and 8096 (35.2 mg/kg). Lead was also delineated vertically at each of
these borings. The detection of lead at 8096 at a concentration of 35.2 mg/kg is only 13.6
percent over the background concentration of 30.97 mg/kg. Consequently, this detection
is considered to be a natural variation of background and serves as the delineation location
for lead to the west of B088.

It should be noted that most of these southern "delineation" detections of lead south of
SWMU 24 were found in surficial soil at a distance of less than 10 meters from White
Settlement Road. As this road has been in existence for over 60 years, emissions from
leaded gasoline by cars and trucks over a 40-year period are most likely the anthropogenic
source of lead found near White Settlement Road. A more detailed discussion of the
potential sources of lead in surficial soil is presented in Section 5.1.4.

Lead was also detected in 27 of 38 subsurface soil samples analyzed for this element. Only
one of the detections, a concentration of 13 F mg/kg at 8073-5', exceeded the RRS-1/RRS-
2 concentration of 12.66 mg/kg. Although this detection of lead is considered to be a
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natural variation of background, lead is delineated in subsurface soil. The detection of lead
at B073-5' is delineated to the north by B074, to the southeast by 8095, to the south by
B087, and to the west by 8072.

As depicted in Figure 5.18, an IRA consisting of four excavations was implemented to
remove lead contaminated surface soil. These excavations were centered on the remaining
borings with Standard 3 surficial lead detections greater than the site-specific MSC.
Excavation WBA-7A was centered on BOOl; this 10 square feet by 2 feet deep excavation
removed approximately 7.53 cubic yards of soil. Excavation WBA-7B was centered
around 8080 and 8006; this 30 by 20 foot aerial by 2 foot deep excavation removed
approximately 58 cubic yards of soil. Excavation WBA-7C was centered on B007; this
10 square feet by 2 feet deep excavation removed approximately 7.53 cubic yards of soil.
Excavation WBA-7D was centered on B072; this 10 square feet by 2 feet deep excavation
removed approximately 7.53 cubic yards of soil. Validated confirmation sampling results
showing that all Standard 3 lead contaminated soil was removed in the excavations is
presented in Appendix M.

• Zinc was detected in all 30 surface soil samples analyzed for metals. Of the 30 samples
analyzed, sixteen detections exceeded the RRS- 1 concentration of 38.8 mg/kg. Detections
above RRS-1 ranged from 39.6 mg/kg to 994 mg/kg with an average concentration of
128.34 mg/kg and a standard deviation of 232.76 mg/kg. All of the detections were well
below the RRS-2 concentration of 3100 mg/kg. The higher Standard 2 concentrations of
zinc within the unit were located near the southern section of the unit at 8006 (994 J
mg/kg), and 8007 (157 J mg/kg), and 8072 (116 J mg/kg). Note that these locations were
removed in excavations WBA-7B, WBA-7C, and WBA-7D, respectively. Zinc in surface
soil is delineated to the north by B091; to the east by B081, B093, B094, and B095; to the
south by SWMU 22 test pit T007 and progressively lower concentrations at B088 (74.7
mg/kg), and SWMU 22 locations B406 (53.2 mg/kg) and T008 (43.1 mg/kg); to the west
by B089, B090, B096, and to the west of B085 by the low concentration at SWMU 23
boring B506. Note that the detections of zinc at T008 (43.1 mg/kg) and B506 (39.1
mg/kg) are considered to be natural variations of the zinc surface background concentration
of 38.8 mg/kg.

Zinc was detected in 34 of 40 subsurface soil samples analyzed for metals. Four of the
detections exceeded the RRS- 1 concentration of 31.3 mg/kg. Specifically, zinc detections
at B073-5' (36.3 J mg/kg), B074-5' (34.2 J mg/kg), and B087-5' (35 mg/kg) are not
significantly over background, and are regarded as natural variations of the base subsurface
background concentration of 31.3 mg/kg. These detections are also well below the RRS-2
concentration of 3100 mg/kg for zinc.

5.4.5.2 OrEanic Analytical Results

Initial analytical results at SWMU 24 indicated the presence of Standard 2 concentrations of some
VOCs. Additionally, a mixture of Standard 2 and 3 concentrations of a subset of SVOCs,
commonly associated with asphalt, were found in the surface soil at SWMU 24. A discussion of
general statistics and interpreted results is presented for each Appendix IX analyte. Where
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analytes fall into specific categories or associated suites, an interpretive discussion of common
observations is presented for that group of analytes.

5.4.5.2.1 Volatile Organic Compounds

A very small subset of VOCs was detected at SWMU 24. These compounds are trichloroethene,
tetrachioroethene, dichlorodifluoromethane, 2-hexanone, and acetone. A brief set of general
statistics and interpretation is presented below for each of the Appendix IX compounds detected
above RRS-1:

• Dichlorodifluoromethane was detected in 1 of 53 (1.9 percent) soil samples analyzed for
VOCs. This detection, a concentration of 0.007 mg/kg at B071-10', exceeded the RRS-1
concentration of 0.005 mg/kg; however it is well below the RRS-2 concentration of 2000
mg/kg. As the percentage of detections compared to total analyses in combined surface
and subsurface soil for dichiorodifluoromethane is 1.9 percent, and this compound was not
detected in groundwater, it is believed not to be related to a release from the site. Further
investigation of this compound was not warranted.

• 2-Hexanone was detected in only 4 of 38 soil samples (10.5 percent) analyzed for this
compound. Three of the detections (7.9 percent) exceeded the RRS-1 concentration of
0.005 mg/kg. Detections above RRS-1 of 2-hexanone were very low concentrations.
These detections occurred at B074-surface (0.007 mg/kg), B075-surface (0.009 mg/kg),
and B073-15' (0.006 mg/kg). The detections of 2-hexanone are delineated to the north by
BOOl and B071; to the east by B082 and B083; to the south by B407; and to the west by
B072, B003, and B004. An RRS-2 concentration for 2-hexanone is not provided by the
TNRCC, and one was not calculated.

• Tetrachloroethene (PCE) was detected in 7 of 59 (11.9 percent) soil samples analyzed for
VOCs. Only four (8 percent) of the detections exceeded the RRS-1 concentration of 0.005
mg/kg. However, the detections are well below the RRS-2 concentration of 0.5 mg/kg.
These detections of PCE occurred at B075-5' (0.01 mg/kg), B076-5' (0.11 mg/kg), and
B076-10' (0.009 mg/kg). PCE was also detected in the SWMU 24 southern delineation
boring B407-10' (0.012 J mg/kg), which was used as a dual delineation boring for both
SWMUs 22 and 24. B407 is located outside of the unit to the south of SWMU 24 and to
the north of SWMU 22. Detections of PCE at B075-5', B076-5', B076-10', and B407-10'
are delineated to the north by B071 and B085; to the east by B082, B083, and B087; to the
south by SWMU 22 borings B404 and B406; and to the west by B088, B089, and B090.

• Trichloroethene (TCE) was detected in 29 of 61(47.5 percent) soil samples analyzed for
VOCs. Nineteen (31.1 percent) of the detections exceeded the RRS- I concentration of
0.005 mg/kg. Detections above RRS-1 ranged from 0.0057 mg/kg to 0.22 mg/kg with an
average concentration of 0.04 mg/kg and a standard deviation of 0.05 mg/kg. All of the
detections were well below the RRS-2 concentration of 0.5 mg/kg. Detections of TCE in
surface soil above RRS-1 occurred at B002, B003, BOOS, B006, and B006-duplicate. In
the subsurface, detections of TCE occurred primarily in the 5-foot and 10-foot intervals,
and with less frequency and lower concentrations in the 15-foot and 20-foot intervals.
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Specifically TCE was detected in the subsurface at B007-13' (0.012 F mg/kg), B071-5'
(0.039 mg/kg), B072-10' (0.032 mg/kg), B072-15' (0.018 mg/kg), B073-10' (0.069
mg/kg), B073-15' (0.016 mg/kg), B073-20' (0.008 mg/kg), B074-5' (0.021 mg/kg), B074-
10' (0.017 mg/kg), B075-5' (0.22 mg/kg), B075-10' (0.056 mg/kg), B075-15' (0.015
mg/kg), B076-5' (0.066 mg/kg), and B076-10' (0.05 mg/kg). All of these Standard 2
detections of TCE are delineated to Standard 1 to the north by BOO 1, B085 and SWMU 23
boring B509; to the east by B082, B083; to the south by B407; and to the west by B072-
20', B089, and B090.

The remaining VOC, acetone, is considered to be a laboratory artifact, consistent with guidelines
provided in the TNRCC Consistency Memorandum, Section III (see Section 5.1.6 of this report).
Acetone exhibited sporadic detections at low concentrations and with low standard deviations. The
low concentration above MQL and the low frequency of detection indicate that the detections are
not related to a release. As noted in Section 5.1.6, acetone compounds exhibit high solubility and
volatility. Therefore, acetone would be expected to either rapidly volatilize under local climate
conditions or move into groundwater with precipitation. Acetone was not consistently detected in
groundwater and is not believed to be a true investigative detection.

Acetone, a common laboratory contaminant, was detected in 2 of 37 (5.4 percent) soil
samples analyzed for VOCs. Both detections exceeded the RRS-1 concentration of 0.005
mg/kg; however, each of the detections was well below the RRS-2 concentration of 1000
mg/kg. Specifically, acetone was detected in B072-5' (0.007 mg/kg) and B072- 10' (0.008

mg/kg).

5.4.5.2.2 Semivolatile Organic Compounds

Several SVOCs were detected in surface soil samples collected within SWMU 24. Variances in
the total number of analyses for individual compounds is due to the use of both SW8270 and
SW8310, as well as reduced analyte lists for confirmation/delineation samples.

Results of initial analyses for SVOCs reveal Standard 2 and Standard 3 concentrations of a suite
of SVOCs associated with asphalt and the combustion of fossil fuels. These SVOCs, composed
primarily of PAHs, were observed primarily in surface soil at SWMU 24. The PAHs included
acenaphthene, anthracene, benzo[a}anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[g, h, ilperylene, benzo[k]fluoranthene, chrysene, dibenzo [a, h] anthracene, fluoranthene,
fluorene, indeno[1 ,2,3-c, d]pyrene, phenanthrene, and pyrene. A brief description of general
statistics and interpretation of detections for each of these compounds is discussed below. This
description is followed by a discussion of delineation and confirmation/SPLP results for the whole
suite of PAHs.

As presented in Figure 5.17 and Tables 5.14 and 5.15, SVOCs detected above background
concentrations include a suite of PAHs commonly associated with asphalt and the combustion of
fossil fuels:

• Acenaphthene was detected in 3 of 46 soil samples (6.52 percent) analyzed for SVOC5.
Only one of the detections, a concentration of 0.68 mg/kg at B071-surface exceeded the
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RRS-1 concentration of 0.33 mg/kg; however, the detection was welt below the MSC of• 610 mg/kg. This detection was not confirmed in the subsequent June 2000 sampling event.

• Anthracene was detected inS of 46 soil samples (10.9 percent) analyzed for SVOCs. Two
of the detections (4.35 percent) exceeded the RRS-l concentration of 0.33 mg/kg;
however, each of the detections was well below the MSC of 3100 mg/kg. Specifically,
anthracene was detected above RRS-1 at BOOl-surface (0.41 F mg/kg) and B071-surface
(1.6 mg/kg). Neither of these detections was confirmed in the subsequent June 2000
sampling event.

• Benzo[a]anthracene was detected in 14 of 46 soil samples (30.4 percent) analyzed for
SVOCs. Five of the detections (10.9 percent) exceeded the SW8270 RRS- 1 concentration
of 0.33 mg/kg and the MSC of 0.039 mg/kg. Specifically, benzo[a]anthracene was
detected above RRS-1 at BOOl-surface (3.7 mg/kg), B002-surface (0.72 F mg/kg), B072-
surface duplicate (0.97 mg/kg), B071-surface (10 J mg/kg), and B072-surface (1.2
mg/kg).

• Benzo[a]pyrene was detected in 14 of 46 soil samples (30.4 percent) analyzed for SVOCs.
Five of the detections (10.9 percent) exceeded the SW8270 RRS-1 concentration of 0.33
mg/kg. All five of the detections also exceeded the MSC of 0.02 mg/kg. Specifically,
benzo[a]pyrene was detected above RRS- 1 at BOO 1-surface (4.2 mg/kg), B002-surface (0.9

mg/kg), B072-surface duplicate (1.3 mg/kg), B071-surface (12 J mg/kg), and B072-
surface (1.2 mg/kg). The BOO 1 and B07 1 detections were not confirmed in the subsequent
June 2000 sampling event. The B072 interval was removed in excavation WBA-7D along
with lead contaminated soil during IRA activities (IT Corporation, 2001).

• Benzo[b]fluoranthene was detected in 15 of 46 soil samples (32.61 percent) analyzed for
SVOCs. Nine of the detections (19.6 percent) exceeded the SW8270 RRS- 1 concentration
of 0.33 mg/kg. All nine of the detections exceeded the MSC of 0.039 mg/kg. The
minimum and maximum detections above RRS-1 were 0.37 mg/kg and 19.0 mg/kg
respectively, with an average concentration of 3.45 mg/kg.

• Benzo[g,h,ilperylene was detected in 15 of 46 soil samples (32.6 percent) analyzed for
SVOCs. Five of the detections (10.9 percent) exceeded the RRS-1 ëoncentration of 0.33
mg/kg. However, each of these detections was well below the MSC of 310 mg/kg. The
minimum and maximum detections above RRS-1 were 0.79 F mg/kg and 10.0 mg/kg
respectively, v'ith an average concentration of 3.45 mg/kg.

• Benzo[k]fluoranthene was detected in 4 of 31 soil samples (12.9 percent) analyzed for
SVOCs. Only one of the detections (3.2 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW831O RRS-1 concentration of 0.011 mg/kg. This
detection was located at B072-surface with a concentration of 0.76 mg/kg. The B072
interval was removed in excavation WBA-7D along with lead contaminated soil during
IRA activities (IT Corporation, 2001).
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• Chrysene was detected in 13 of 46 soil samples (28.3 percent) analyzed for SVOCs. Five
of the detections (10.9 percent) exceeded the SW8270 RRS-1 concentration of 0.33 mg/kg
and the SW8310 RRS-1 concentration of 0.1 mg/kg. None of the detections exceeded the
MSC of 3.9 mg/kg. The minimum and maximum detections above RRS-1 were 0.36 F
mg/kg and 3.9 mg/kg respectively, with an average concentration of 1.55 mg/kg.

• Dibenzo[a,h]anthracene was detected in 7 of 46 soil samples (15.2 percent) analyzed for
SVOCs and PAHs. Two of the detections (4.35 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg. Specifically, dibenzo[a,h]anthracene was detected at 8001-
surface (0.6 F mg/kg) and 8071-surface (1.9 mg/kg).

• Fluoranthene was detected in 14 of 46 soil samples (30.4 percent) analyzed for SVOCs.
Ten of the detections (21.7 percent) exceeded the SW8270 RRS-1 concentration of 0.33
mg/kg. However, all of the detections were well below the MSC of 410 mg/kg. The
minimum and maximum detections above RRS-1 were 0.41 mg/kg and 25.0 mg/kg
respectively, with an average concentration of 3.86 mg/kg.

• Fluorene was detected in 2 of 46 soil samples (4.3 percent) analyzed for SVOCs. Only
one of the detections, a concentration of 0.39 mg/kg at B07 1-surface exceeded the SW8270
RRS-1 concentration of 0.33 mg/kg. The detection was well below the MSC of 410
mg/kg.

• Indeno(1,2,3-c,d]pyrene was detected in 15 of 46 soil samples (32.6 percent) analyzed for
SVOCs. Five of the detections (10.9 percent) exceeded the SW8270 RRS- 1 concentration
of 0.33 mg/kg. All five of the detections exceeded the MSC of 0.039 mg/kg. The
minimum and maximum detections above RRS-1 were 0.75 mg/kg and 11.0 J mg/kg
respectively, with an average concentration of 3.19 mg/kg.

• Phenanthrene was detected in 12 of 46 soil samples (26.1 percent) analyzed for SVOCs.
A total of five detections (10.9 percent) exceeded the SW8270 RRS-1 concentration of 0.33
mg/kg. However, all of the detections were well below the MSC of 310 mg/kg. The
minimum and maximum detections above RRS-1 were 0.51 F mg/kg and 10.0 J mg/kg
respectively, with an average concentration of 2.7 mg/kg.

• Pyrene was detected in 12 of 46 soil samples (26.1 percent) analyzed for SVOCs. A total
of 10 detections (21.7 percent) exceeded the SW8270 RRS- 1 concentration of 0.33 mg/kg.
However, all of the detections were well below the MSC of 310 mg/kg. The minimum and
maximum detections above RRS-1 were 0.38 F mg/kg and 23.0 J mg/kg respectively, with
an average concentration of 3.55 mg/kg.

All of these PAHs were detected in the surface soil. All of the PAHs were detected at 8001,
8002, 8007, B071, 8072, and B075. The BOOl and B071 detections were not confirmed in the
subsequent June 2000 sampling event. The BOOl, B007, and B072 intervals were also removed
in excavations WBA-7A, WBA7C, and WBA-7D, respectively, along with lead contaminated soil
during IRA activities (IT Corporation, 2001). The PAH detections at B002 and 8075 are related
to surficial asphalt from the deteriorating seption of the base perimeter road.
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Other SVOCs detected in SWMU 24 soils included the common laboratory artifacts bis(2-
ethyihexyl) phthalate and diethyl phthalate.

• Bis(2-ethylhexyl)Phthalate (B2EIIP), was detected in 4 of 47 soil samples (8.51 percent)
analyzed for SVOCs. Only one the detections, a concentration of 0.59 mg/kg in the 5-foot
interval of B076 exceeded the RRS-1 of 0.33 mg/kg; however, the detection is belo* the
MSC of 0.6 mg/kg.

• Diethyl Phthalate was detected in 1 of 44 soil samples (2.27 percent) analyzed for
SVOCs. The only detection was a concentration of 2.3 mg/kg in the 21-foot interval of
B002. It exceeded the RRS-1 of 0.33 mg/kg, however, the detection is well below the
MSC of 8200 mg/kg.

5.5 SWMU2S

SWMU 25 comprises approximately 12.5 acres and is located south of Taxiway Charlie East; east
of Taxiway Foxtrot; north of SWMU 17, a former fire training area, and the engine testing facility
(Building 4146); and west of the former fire training area (AOC 19). The base aqueduct, which
diverts Farmers Branch Creek under the main runway and Taxiway Foxtrot, bisects the central
portion of SWMU 25 in a southwest to northeast orientation. The base perimeter road also crosses
the eastern portion of SWMU 25. RB activities conducted at SWMU 25 between 1997 and 2000
included 2 geophysical surveys, the excavation of 8 exploratory trenches, the installation of 39
DPT soil borings, the installation of 4 monitoring wells, and the collection of 2 rounds of
groundwater samples from existing and new monitoring wells.

Test pit trenching activities at SWMU 24 uncovered various commercial/industrial debris
throughout the landfill. Observed debris consisted primarily of concrete and rubble, sheet metal,
rebar, asphalt, tar, gravel, copper tubing, and metal possibly associated with an aircraft section,

5.5.1 Interpretation of Aerial Photographs

Aerial photographs of the SWMU 25 area covering 6 decades were reviewed to identify areas of
landfill activity. Prior to 1950, the SWMU 25 site appears as a field possibly used for agricultural
purposes. Increased activity in the form of dirt roads leading to SWMU 26 (Landfill 3) and White
Settlement Road appear in 1950. In February 1954, with the extension of the north-south runway
and taxiway, ground scarring in the northern portion of the unit associated with the runway and
aqueduct construction activities is observed at SWMU 25. In 1958, a fire training area (AOC 19)
is visible adjacent to, and east, of the north-central portion of SWMU 25. As presented in Figure
5.19, significant ground scarring occurs throughout much of the unit and a dark area, possibly a
large pond, is observed in the central portion of the landfill, over the aqueduct. A parked aircraft
is also observed in the southern portion of the unit. No landfill activity appears west of SWMU
25 between Taxiway Foxtrot and the, western boundary of the unit. By 1964, the pond in the
central portion of the unit is observed as a light grey area, possibly indicating that the "pond" has
been filled in and graded. In 1966, the base perimeter road and a road cutting through the central
portion of the unit from northeast, then south, then to the southwest leading to the future engine
testing facility (hush house) is observed. Reduced activity at SWMU 25 is observed in 1967 and,

U.S. Air Force Center for Environmental Excellence

M DeI,verabIes\AFCEE\DO2\Final RFI\R0$OI 64 wpd 555 HydroGLogio, Ii .5121/01



.675 185
HydroGeoLogic, Inc.—RFI Solid Waste Management Units 22, 23. 24, and 25—NAS Fort Worth JRB, Texas

with the exception of the south central portion of the unit, vegetation, possibly grass, appears.
The south central portion of the unit remains scarred and free of vegetation until 1981 when grass
is observed throughout the unit. In 1983 and 1984, ground scarring is again observed west of the
hush house road associated with the construction of the hush house (Building 4146). No major
activity, other than parked vehicles and the installation of underground utilities, is observed at
SWMU 25 after 1984.

5.5.2 Geophysical Results

Geophysical Surveys at SWMU 25 were performed by FlydroGeoLogic in August 1997 as part
of the initial RFI activities at SWMU 25. A series of geophysical surveys consisting of
magnetometer, EM profiling, and earth resistivity methods were performed for the purposes of
profiling SWMU 25. A composite geophysical map of the central and eastern portions of the
landfill is presented in Figure 5.20. Initial characterization test pits and borings were located at
significant anomalies identified by the geophysical investigation. A second series of geophysical
surveys were also performed east of SWMU 25 in the Carswell Golf Course at the request of the
EPA and the Air Force (Figure 5.21). No significant geophysical anomalies were observed in the
Carswell Golf Course study area. A more detailed discussion of the geophysical surveys is
presented in the Draft RFI for SWMUs 22, 23, 24, and 25 (HydroGeoLogic, 1997b).

5.5.3 Test Pit Locations

As part of the initial field activities performed by HydroGeoLogic in 1997, soil samples for
chemical characterization were collected at excavated test pits from both the ground surface and
the subsurface intervals exhibiting the highest PID reading. Eight test pits were excavated in the
areas where burial pits were suspected to exist, as identified through aerial photographic and
geophysical interpretation. Locations of test pits and soil borings in relation to ground scarring
and fill areas, possibly associated with landfill activities, are presented on Figure 5.19. Surface
soil samples were collected prior to drilling or excavation activities using a stainless steel hand
auger, with a stainless steel sleeve for VOC samples. A surface soil sample was not collected at
T021 due to the presence of asphalt on the ground surface. Subsurface samples of native soil
beneath the landfill debris were collected near the center of each 40-foot long test pit and sampled
for VOCs, SVOCs, and metals. VOCs and SVOCs were analyzed by EPA Methods SW8260 and
SW8270, respectively. Inorganics were analyzed for the RCRA list of metals using EPA Method
SW6O1O-standard. Each test pit was backfilled immediately following the collection of the
subsurface sample and clay material was placed over top, graded, compacted, and re-seeded.

5.5.4 Soil Boring Locations

In 1998 and 1999, nine DPT borings, B812 through B818, B822, and B831 were installed to
collect soil samples in 5-foot intervals from the ground surface to the water table. These samples
were analyzed for the full suite of Appendix IX compounds (232 compounds plus 1 ,2-DCA). Six
additional DPT soil borings (B823 through 13828), were installed in October 1999 to lithologically
defme the western extent of SWMU 25. In addition, soil locations B819 through B821, B829, and
13830 were installed in October 1999 to confirm and delineate specific compounds or suites of
compounds detected at associated source intervals. In March 2000, confirmationlSPLP samples
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were collected at B815, B816, B817, B829 and B831; and new DPT locations, B832 through
B843, were installed to confirm and further delineate specific compounds or suites of compounds
detected at associated source intervals. In June 2000, DPT locations B815, B816, B829, B832,
and 8835 were sampled to confirm and perform SPLP analysis for specific compounds. Also in
June 2000, DPT locations B844 through B850 were installed to delineate specific compounds or
suites of compounds to Standard 1 concentrations.

A summary of the RFI analytical data generated during the investigation of SWMU 25 is presented
in Appendix J.

5.5.5 Lithologic Findings and Cross Sections

Lithology along a west-east transect (A-A') through borings 8826, 8831, 8816, T024, T02 I,
B818, B817, LFO5-06 and LFO5-07 of SWMU 25 indicates a variable stratigraphy in the near-
surface sediments throughout the section. A native dark brown clay and silty clay is present along
portions of the traiisect: at a thickness of approximately 12 feet at boring B826, then at a thickness
of about 7 feet in a discontinuous remnant at boring T021. This unit is underlain by a pale brown
silt, only at the west end of the transect, then by a sand layer with clay and gravel that appears
only at the west arid east ends of the section at an average thickness of about 7 feet. Both of these
strata overlie a more consistent layer of brownish yellow clayey gravel, the only unconsolidated
unit that is continuous throughout the transect. That layer has an average thickness of
approximately 2 feet, thickening to about 5 feet at boring B818. A distinct brown silt, sand, and
gravel is present underneath a part of that unit, especially at boring B816. A significant landfill
deposit overlies all of these native soils, covering most of the length of the transect, except the east
end. The landfill body reaches a maximum thickness of approximately 22 feet in the vicinity of
boring B83 1. A portion of the landfill is capped by a thin layer of artificial fill composed of clean
sand and sandy clay, especially areas east of boring B8 16. The west half of the landfill, including
the thickest deposit, appears to be covered by little or no fill material. The base of the above
sediments forms a distinct contact between these unconsolidated layers and the Goodland/Walnut
bedrock formation, a limestone unit that overlies the Paluxy sandstone. The Goodland/Walnut lies
at a uniform thickness throughout this transect, approximately 36 feet along the entire section.
The thickness of this formation and the depth of the upper contact of the Paluxy unit are based on
data acquired during the drilling of nearby Paluxy-depth wells. The highest surface elevation
along the transect is at boring B826, approximately 622 feet above msl, and the lowest surface
elevation is at boring LFO5-07, approximately 598 feet above msl. Note that the layer of
groundwater, approximately 5-feet thick in the western portion of the landfill, thins to
approximately 1 foot in thickness in the eastern portion of the transect due to a slight rise in
bedrock elevation. In general, the groundwater surface elevation follows the contour of the
bedrock surface elevation along this transect.

The west-east transect (B-B') passes through borings 8825, B824, B823, 8822, LFO5-05, T025,
B812, B839, T028, and 8843 at the north side of the study area and illustrates a slightly more
consistent stratigraphy than that found along transect A-A' (Figure 5.22). The near-surface center
of the transect contains an elongated landfill body that stretches from the west end of the transect
to the vicinity of boring 8839. The landfill material averages approximately 8 feet thick across
the heart of the deposit, with thicker areas at borings 8824 and 8822. The entire landfill is capped
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by a thin layer of artificial fill composed of clean sand and silty clay, but the cap is very thin above
those two thicker areas. The native silty clay that is found in parts of transect'is uniform
here, and the top elevation of the unit is much more horizontal than in the former section. The
clay layer prominently crosses the entire transect, and it forms the base for all of the landfill
deposits in this area. This clay unit is underlain by two sand lenses within the transect: one with
a maximum thickness of 5 feet at boring LFO5-05, and the other with a maximum thickness of
about 8 feet near boring B839. Those sand deposits lie between the above native silty clay and
a lower yellowish brown clay and clayey gravel that is continuous across transect A-A', and which
is present throughout most of this section except for the east end. That unit overlies a fairly
consistent but very thin (average thickness less than 1 foot) sandy gravel layer that represents the
bottom of the unconsolidated strata. The base of the sandy gravel unit forms a distinct contact
between the unconsolidated strata and the Goodland/Walnut bedrock formation. Groundwater
follows a similar pattern to transect A-A' in this section with a slope from west to east.

Lithology observed on an north-south transect (C-C') through borings FTO8-1 IB, W704, P732,
B723B, B816, B831, LFO5-04, B823, B813, B815, and B821 indicates unconsolidated soils in a
more inconsistent pattern than those found along transects A-A' and B-B'. This transect reveals
a broad, thick landfill exposure that spans the entire length of the cross-section. The landfill body
has a maximum thickness of approximately 22 feet near boring B831 prior to the aqueduct, and
it appears to gradually pinch out toward each end of the transect. The native silty clay layer that
is fairly consistent below this and other landfills is present along most of the transect, but is
completely absent between borings B723 and B83 1. The underlying sand unit that is sporadically
present in transects A-A' and B-B' is found only at the two ends of this section. The lower
yellowish brown clay and clayey gravel that is present in the other transects is found in this section
at an average thickness of about 2 feet except where it is absent at the south end. The underlying
sandy gravel that forms the base of the unconsolidated unit is also found in this cross-section, but
many parts are much thicker than in the other transects, with thicknesses up to approximately 8
feet near boring B723. The landfill and all of these native soil units are underlain by the
Goodland/Walnut bedrock formation. Groundwater elevation is fairly uniform at an elevation of
596 to 595 feet msl across the transect.

5.5.6 Soil Analytical Results

Analytical results of surface and subsurface soil sampling initially indicated the predominance of
surficial metals and SVOCs at Standard 2 and 3 concentrations. All VOCs detected were at, or
below, Standard 2 concentrations.

The discussion of analytical results in soil has been separated into two sections, inorganic and
organic subsections. The inorganic subsection presents differing RRS-1 values for evaluating
surface and subsurface soil analytical results, while the organic subsection combines surface and
subsurface soil results because the RRS- 1 value is the same. A discussion of each analyte detected
over RRS-1 is individually presented below. This discussion includes general statistics,
interpretation, delineation, and confirmationlSPLP results. Several tables and figures have been
prepared to facilitate the reader's review of section. Note that analytical results for SWMU
25 are presented on two figures because the large number of samples collected for analysis with
associated figure tables would not fit on to a single D-sized figure. Analytical results over RRS-1
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from characterization sampling of soil are presented in Figure 5.23; analytical results over RRS-1

from soil confirmation/delineation sampling are presented in Figure 5.24; analytical results in
surface soil are presented in Table 5.18; analytical results for subsurface soil are presented in
Table 5.19; confirmationlSPLP results are presented in Table 5,20; and site-specific MSCs are
presented in Table 5.21.

5.5.6.1 Inorganic Analytical Results

Appendix IX metals were detected above background concentrations in surface and subsurface soil
samples collected at SWMU 25. In surface soils, detected elements include antimony, arsenic,
barium, beryllium, cadmium, calcium, chromium, copper, lead, mercury, selenium, silver,
thallium, and zinc (Table 5.18). Detected elements in subsurface soils include arsenic, barium,
beryllium, calcium, chromium, cobalt, lead, manganese, mercury, potassium, selenium, thallium,
vanadium, and zinc. Although calcium, manganese, and potassium are not included in the
Appendix IX sampling list, these metals were detected in SWMU 25 soils collected in 1997.
These metals are not included in the discussion and figures because they are not Appendix IX
compounds. Figures 5.23 and 5.24 display the locations and chemical data that exceeded
background concentrations in SWMU 25 soils.

Many metals observed in surface soils were detected at low concentrations, below or just above
background concentrations. These detections are considered variations of basewide background
levels, not indicative of a site related spill or release. In surface soil, these inorganics include
antimony, copper, and silver. In subsurface soil, these inorganics include cobalt, mercury, and
vanadium. The percentage of detection for these compounds was calculated only for detections
above base background values since this concentration represents RRS-1. In addition, the
percentage of detections greater than RRS- 1 compared to total analyses in combined surface and
subsurface soil for each of the above compounds is less than five percent of total analyses. Since
it is unlikely that these compounds are related to a site release, and the frequency of detection for
these compounds is below the five percent threshold described in Section III of the TNRCC
Consistency Memorandum (TNRCC, 1998a), ftrther delineation of antimony, cobalt, copper,
mercury, silver, and vanadium in SWMU 25 soil is not warranted.

A closer examination of each of these compounds is presented below:

Antimony was detected in 8 of 21 surface soil samples analyzed for metals. Only four of
the detections exceeded the RRS-1 concentration of 0.56 mg/kg. These detections of
antimony occurred at T022 (0.96 J mg/kg), T022-duplicate (1.0 J mg/kg), T023 (2.0 J
mg/kg), and T025 (1.2 1 mg/kg). Each detection also exceeded the MSC of 0.6 mg/kg.
In subsurface soil, antimony was detected in 7 of 36 samples analyzed for metals. None
of the 36 detections exceeded the RRS-1/RRS-2 concentration of 0.712 mg/kg. The
percentage of detections greater than RRS-1 compared to total analyses in combined
surface and subsurface soil for antimony is 8.3 percent (4 of 48 analyses). The T022,
T023, and T025 detections were not confirmed by companion borings B829, B830, and
B812. Consequently, antimony is considered to be below background at SWMU 25.
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• Cobalt was detected in 19 of 21 surface soil samples; however, none of the detections
exceeded the surface RRS-1 concentration of 11.05 mg/kg. Cobalt was detected in 38 of
38 subsurface soil samples analyzed for metals. Three of the 34 samples exceeded the
RRS-1 concentration of 6.19 mg/kg; however, each of the detections was well below the
RRS-2 concentration of 610 mg/kg. Specifically, cobalt was detected above RRS-1 at
B816-10' duplicate (6.3 F mg/kg) but not in the parent sample, T021-10' (6.4 F mg/kg),
and T022-1 11(6.8 F mg/kg). All of these detections were less than 10 percent above
background. In addition, the percentage of cobalt detections greater than RRS- 1 compared
to total analyses of combined surface and subsurface soil is 5.1 percent (3 of 59 analyses).

• Copper was detected in all 22 surface soil samples analyzed for metals. Of the 22 samples
analyzed, three detections exceeded the RRS- 1 concentration of 17.37 mg/kg. These
detections of copper above RRS-1 occurred at B815 (25.5 mg/kg), T022 duplicate (21.3
J mg/kg) but not in the parent sample; and T023 (47.6 J mg/kg). Each of these detections
is well below the RRS-2 concentration 130 mg/kg. Copper was detected in 38 of 38
subsurface soil samples; however, none of the detections exceeded the RRS- I concentration
of 13.72 mg/kg. The percentage of copper detections greater than RRS-1 compared to
total analyses of combined surface and subsurface soil is 5.0 percent (3 of 60 analyses).

• Mercury was detected in 13 of 22 surface soil samples. Only one of the detections
exceeded the RRS-1 concentration of 0.14 mg/kg and the MSC of 0.2 mg/kg. This
detection of mercury at a concentration of 0.43 mg/kg in the surface interval of T023 was
subsequently not confirmed by surface sample location B836. Mercury was also detected
in 7 of 38 subsurface soil samples analyzed for this element. Only one of the detections,
a concentration of 0.12 mg/kg in the 20-foot interval of B8 13 exceeded the RRS- 1
concentration of 0.035 mg/kg (the MDL for mercury); however, this detection was below
the MSC of 0.2 mg/kg. Detections of mercury at SWMU 25 are believed to be natural
variations of background and are not considered to be related to historical site activities.
In addition, the percentage of mercury detections greater than RRS-1 compared to total
analyses of combined surface and subsurface soil is 3.33 percent (2 of 60 analyses).

• Silver was detected in 3 of 21 surface soil samples analyzed for this element. All three of
the detections of silver exceeded the RRS-1 concentration of 0.213 mg/kg; however all of
the detections were well below the RRS-2 concentration of 51 mg/kg. Specifically, silver
was detected above RRS- 1 in surface soil at B83 1 (0.27 mg/kg), B83 1 duplicate (0.27
mg/kg), and B815 (2.7 F mg/kg). Silver was not detected in 38 subsurface soil samples
analyzed for this element. Silver detections at SWMU 25 are believed to be natural
variations of background conditions and are not considered related to historical site
activities. The percentage of detections greater than RRS- 1 compared to total analyses in
combined surface and subsurface soil for silver is 5.1 percent (3 of 59 analyses).

• Vanadium was detected in all 21 surface soil samples analyzed for metals; however, none
of the detections exceeded the RRS-1 concentration of 46.3 mg/kg. Vanadium was also
detected in all 39 subsurface soil samples analyzed for metals. Six of the 39 detections
exceeded the RRS-1 concentration of 37.4 mg/kg. None of the detections exceeded the
RRS-2 concentration of 72.0 mg/kg. Specifically, vanadium was detected above RRS- 1
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at B813-15' (42.7 J mg/kg), B816-10' (45.3 J mg/kg), B816-10' duplicate (43.9 J mg/kg),
B818-10' (41.4 J mg/kg), B831-15' (38.3 mg/kg), and B832-10' (42.2 mg/kg). In
addition, the percentage of detections greater than RRS-1 compared to total analyses in
combined surface and subsurface soil for vanadium was 10 percent (6 of 60 analyses). As
all vanadium detections are less than 17 percent over the background concentration of 37.4
mg/kg, detections of vanadium at SWMU 25 are believed to be natural variations of
background conditions and not considered related to historical site activities.

As previously noted in Section 5.1.2, statistical analysis of analytical results for arsenic indicate
that detected concentrations of arsenic are statistically the same as developed background
concentrations. Similarly, as previously noted in Section 5.1.1, statistical analysis indicated that
detected thallium concentrations are actually lower than developed background concentrations.
Specific detections and concentration ranges at SWMU 25 are presented below:

• Arsenic was detected in 16 of 21 surface soil samples analyzed for metals. Five of the
samples exceeded the surface RRS-1/RRS-2 concentration of 5.85 mg/kg. Specifically,
arsenic was detected above RRS-1 in surface soil at B813 (8 F mg/kg), B814 (8.5 F
mg/kg), B814 duplicate (6.2 F mg/kg), B816 (6.5 F mg/kg), and B818 (8.9 F mg/kg).
Arsenic was also detected in 28 of 38 subsurface soil samples analyzed for metals. Ten
of the 38 detections exceeded the subsurface RRS-1/RRS-2 concentration of 6.58 mg/kg.
Detections above RRS-1 ranged from 7.5 mg/kg to 23.6 mg/kg, with an average
concentration of 12.31 mg/kg.

• Thallium was detected in 5 of 18 surface soil samples analyzed for metals. Each of the
five detections exceeded the RRS-1/RRS-2 concentration of 2.43 mg/kg. Specifically,
thallium was detected hi surface soil at B812 (10.8 F mg/kg), B816 (19.3 F mg/kg), 13817
(19.1 Fmg/kg), B817 duplicate (17.2 F mg/kg), and B818 (21.6 Fmg/kg). Thallium was
also detected in 11 of 30 subsurface soil samples analyzed for metals. All 11 of the
detections exceeded the RRS- 1 /RRS-2 concentration of 1.5 mg/kg. Detections above RRS-
1 ranged from 9.8 mg/kg to 36.3 mg/kg, with an average concentration of 23.8 mg/kg.

A subset of two metals were inaccurately detected above background due to matrix interference.
As presented in Section 5.1.3, detections of selenium and chromium above background resulted
from matrix interference inherent with the 5W6010 ICP-standard analytical method for metals.
The matrix interference induces false positive detections of selenium, and artificially elevates
concentrations of detected chromium. Detections of chromium below 40 mg/kg using SW6O1O
ICP-standard are interpreted as detections below background. Specific detections and
concentration ranges at SWMU 25 are presented below:

• Selenium was detected in 5 of 18 surface soil samples analyzed for metals. Each of the
five detections exceeded the RRS-1 concentration of 0.907 mg/kg and the RRS-2
concentration of 5.0 mg/kg. Specifically, selenium was detected in surface soil at B812
(5.9 F mg/kg), B816 (8.4 F mg/kg), B817 (5.5 F mg/kg), B817 duplicate (6.3 F mg/kg),
and B818 (13.5 F mg/kg). Selenium was also detected in 12 of 30 subsurface soil samples
analyzed for metals. Each of the 12 detections exceeded the RRS- 1 concentration of 0.313
mg/kg, with 9 detections exceeding the RRS-2 concentration of 5.0 mg/kg. Detections
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above RRS-1 ranged from 0.59 mg/kg to 19.4 mg/kg, with an average concentration of
9.12 mg/kg. Selenium detections within this range of concentrations using SW6O1O-
standard are believed to be false positives, and therefore, did not warrant further
investigation.

• Chromium was detected in 26 of 27 surface soil samples analyzed for metals. Eight of
the detections exceeded the RRS- 1 /RRS-2 concentration of 25.86 mg/kg. Detections above
RRS-1 ranged from 26.1 mg/kg to 94.4 mg/kg, with an average concentration of 46.24
mg/kg. Significant Standard 3 detections of chromium only occurred in the surface soil
of SWMU 25. These locations were B815 (94.4 mg/kg), T022 (42.5 J mg/kg), T023 (63.5
mg/kg) and T025 (56.4 F mg/kg). Confirmation/SPLP sampling and analysis was
performed for each of these detections. The detection of 94.4 mg/kg at B815 was
confirmed below RjtS-1 at a concentration of 9.6 mg/kg; the detection of 42.5 J mg/kg at
T022 was confirmed at a much higher concentration of 111 mg/kg in companion boring
B829 and the concentration of the SPLP extraction from this boring was below the
industrial groundwater MSC; the detection of 63.5 mg/kg at 8830 was confirmed at a
lower concentration of 31.7 mg/kg and the concentration of the SPLP extraction from this
boring was below the industrial groundwater MSC. The current site-specific MSC at
SWMU 25 for chromium is 111 mg/kg. Chromium in surface soil is delineated to the
north by the Standard 1 confirmation detection at B815; to the east by B842, B814, and
B817; to the south by B816 with a concentration 27.2 mg/kg, which is considered to be
a natural variation of background, and farther to the south at SWMU 17 borings B702 and
8703 (depicted in Figure 5.12); and to the west by B83 1 and 8822. The confirmed
Standard 3 detection at T022/B829 was removed in excavation LF-8E and confirmation
samples were collected in the surface north, south, east and west along the excavation
walls (IT Corporation, 2001). Chromium is Standard 2 at SWMU 25.

Chromium was also detected in 37 of 40 subsurface soil samples analyzed for metals. Ten
of the 40 samples exceeded the RRS-1/RRS-2 concentration of 16.31 mg/kg. Detections
above RRS-1 ranged from 17.1 mg/kg to 26.4 mg/kg, with an average concentration of
21.81 mg/kg. These concentrations were not significantly over the base background value
of 16.31 mg/kg. Although not incorporated by project ARARs, each detection is below
the State of Texas background value of 30 mg/kg. For reference, the State of Texas
background values are presented in Table 5.9. Since it is believed that interference
inherent with the 5W6010 ICP-standard analytical method for metals artificially elevated
detected concentrations of chromium, and as all subsurface chromium detections at SWMU
25 are below 30 mg/kg, they are interpreted as being reflective of base background
conditions and do not warrant further investigation.

Other inorganic detections observed in SWMU 25 soil included barium, beryllium, cadmium,
lead, and zinc at Standard 2 and 3 concentrations. These inorganics are discussed below.

• Barium was detected in 31 of 31 surface soil samples. Twelve of the detections were
above the RRS-1/RRS-2 concentration of 233 mg/kg. Detections above RRS-1 ranged
from 347 mg/kg to 23100 mg/kg, with an average concentration of 3188 mg/kg and a
standard deviation of 6382 mg/kg. Significant Standard 3 detections of barium in surface
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soil occurred at 8815 (23100 mg/kg), T022 (1630 J mg/kg), T023 (3620 mg/kg), and
T025 (3900 J mg/kg). ConfirmationlSPLP sampling and analysis was performed for each
of these detections. The detection of 23100 mg/kg at 8815 was confirmed at a much lower
concentration of 1140 mg/kg and the concentration of the SPLP extraction was below the
industrial groundwater MSC. The detection of 1630 J mg/kg at B829 was confirmed at
a higher concentration of 3340 mg/kg and the concentration of the SPLP extraction was
below the industrial groundwater MSC. The detection of 3620 mg/kg at T023 was
confirmed at a lower concentration of 1160 mg/kg, and the concentration of the SPLP
extraction was below the groundwater MSC. The current site-specific MSC for barium
is 3340 mg/kg. Barium detections in SWMU 25 surface soil are delineated to the north
by B821 and B847; to the east by 8842, T026, T027, T028, and B817; to the south by
B818, and SWMU 17 borings B702 and 8703; and to the west by 8832, B833, and B848.

Barium was also detected in 38 of 38 subsurface soil samples analyzed for metals. Only
four of 38 analyses exceeded the RRS-1 concentration of 128.1 mg/kg. The detection of
barium at B812-5 (131 mg/kg), B816-10' (136 mg/kg), 8816-10' duplicate (142 mg/kg),
and T024-15' (145 J mg/kg), exceeded RRS-1. None of the subsurface detections
exceeded the MSC of 200 mg/kg. Although these Standard 2 detections of barium in
subsurface soil are believed to be natural variations of background, the detections are
delineated to the north by 8815; to the east by 8814 and 8817; to the south by SWMU 17
borings B701 and 8702; and to the west by B831, B822, and 8813.

Beryllium was detected in 22 of 27 surface soil samples. Only one of the detections, a
concentration of 14.4 mg/kg at 8815, exceeded the RRS-1 concentration of 1.02 mg/kg.
This detection of beryllium was subsequently not confirmed above RRS-1 with a
concentration of 0.28 mg/kg. Beryllium was detected in 34 of 44 subsurface soil samples
analyzed for metals. Four the detections exceeded the RRS- 1 concentration of 1.13 mg/kg.
All four of these detections exceeded the RRS-2 concentration of 1.13 mg/kg.
Specifically, beryllium was detected at 8816-10' (1.2 mg/kg) and B816-10' duplicate (1.2
mg/kg), however, these detections were subsequently not confirmed above RRS-1 with a
concentration of 0.7 mg/kg using the more definitive SW6O1O-trace method. Other
detections of beryllium occurred at 8832-10' (1.2 mg/kg) and the 8832-10' confirmation
(1.3 mg/kg). The concentration of the SPLP extraction from the confirmation sample was
below the industrial groundwater MSC and the current site-specific MSC for beryllium is
1.3 mg/kg. Beryllium in the subsurface at 8832 is delineated to the north by 8822, to the
east by B831, to the south by 8850, and to the west by 8849.

Cadmium was detected in 24 of 32 surface soil samples analyzed for metals. Eleven of
the detections exceeded the RRS-1/RRS-2 concentration of 0.556 mg/kg. Detections above
RRS- 1 ranged from 0.57 mg/kg to 5.4 mg/kg, with an average concentration of 1.24
mg/kg. Cadmium was detected in 6 of 38 subsurface soil samples analyzed for metals;
however, none of the detections exceeded the RRS- 1/RRS-2 concentration of 0.59 mg/kg.
Significant Standard 3 detections of cadmium in surface soil occurred at 13816 (0.99 F
mg/kg), 8817 (0.96 F mg/kg), and T023 (5.4 mg/kg). Confirmation/SPLP sampling and
analysis was performed for each of these detections. The detection of 0.99 F mg/kg at
8816 was confirmed at a much lower concentration of 0.57 mg/kg and the concentration
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of the SPLP extraction from this boring was below the groundwater MSC. The detection
of 0.96 F mg/kg at 8817 was confirmed below RRS-1 at a concentration of 0.42 mg/kg.
The detection of 5.4 mg/kg at T023 was confirmed at a lower concentration of 0.83 mg/kg
and this detection of the concentration of the SPLP extraction from this boring was below
the industrial groundwater MSC. The current site-specific MSC for cadmium is 0.83
mg/kg. Cadmium in surface soil is delineated to the north by 8815, to the east by B814
and the unconfirmed detection at B817; to the south by the confirmation detection of 0.57
mg/kg at B816, which is considered to be a natural variation of background; and to the
west by B831, 8822, and B813. The confirmed Standard 3 detection at T022/B829 was
removed in excavation LF-08E and confirmation samples were collected in the surface
north, south, east and west along the excavation walls (IT Corporation, 2001). Cadmium
is Standard 2 at SWMU 25.

• Lead was detected in 36 of 36 surface soil samples analyzed for metals. Nineteen of the
36 samples exceeded the RRS-1/RRS-2 concentration of 30.97 mg/kg. Detections above
RRS-1 ranged from 54.6 mg/kg to 1050 mg/kg, with an average concentration of 269
mg/kg. Most significant Standard 3 detections of lead only occurred in the surface soil of
SWMU 25. These locations were 8815 (363 mg/kg), T022 (325 mg/kg), T022 duplicate
(430 J mg/kg), B829 (1050 mg/kg), B812 (245 J mg/kg), B812 duplicate (168 F mg/kg),
T025 (387 J mg/kg), T023 (519 J mg/kg), B830 (519 J mg/kg), B816 (89.4 mg/kg), and
8835 (83.7 mg/kg). The only significant detection of lead in subsurface soil occurred at
T027-3' (136 J mg/kg). As displayed in Table 5.20, confirmation/SPLP sampling and
analysis was performed for many of these detections. All detections of lead over 100
mg/kg analyzed for confirmation were confirmed and the concentrations of the SPLP
extractions were above the industrial groundwater MSC. However, detections of lead
below 90 mg/kg were confirmed at lower concentrations and the concentrations of the
SPLP extractions were below the industrial groundwater MSC. For example, the detection
of lead at B835 (83.7 mg/kg) was confirmed at a concentration of 54.6 J mg/kg. The
detection of lead at 8816 (89.4 mg/kg) was confirmed at a concentration of 69.2 J mg/kg.
The concentrations of the SPLP extractions from both of these borings were below the
industrial groundwater MSC. The current site-specific MSC for lead is 69.2 mg/kg. Lead
in surface soil is delineated to the north by 8821; to the east by B842, 8814, and 8845;
to the south by 8846 and the SWMU 17 boring 8704; and to the west by 8832, B833,
and 8834.

As depicted in Figure 5.25, a total of five excavations were completed as part of an IRA
to remove SWMU 25 soil contaminated with Standard 3 detections of metals, in particular
lead. Excavation LF-BA was centered on test pits T023 and T025 as well as borings 8812
and B830. The dimensions of excavation LF-8A were 4448 square feet by 2 feet deep to
remove approximately 358 cubic yards of soil. An additional smaller excavation within
LF-SA, centered on B8 12 and measuring 100 square feet by 8 feet deep, removed
approximately 23 cubic yards of soil. This additional excavation was used to remove lead
contaminated soil in the 5-foot interval of 8812. Excavation LF-8D measured 100 square
feet by 2 feet deep and was centered on 8815. Excavation LF-8E, centered on T022 and
8829, measured 450 square feet by 2 feet deep, and approximately 34 cubic yards of soil
were removed. Excavation LF-8F, centered on T027, was 450 square feet by 5 feet deep,
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and approximately 84 cubic yards of soil were removed. Excavation confirmation samples
were collected from each side wall and multiple floor samples were collected. IRA
excavation confirmation results show that all target CPOCs were removed in the
excavations. The validated IRA results are presented in Appendix M. Contaminants
driving the need for the excavations are highlighted in red on Figures 8.23 and 8.24.

Lead was also detected in 42 of 46 subsurface soil samples analyzed for metals. Six of the
46 samples exceeded the RRS-1/RRS-2 concentration of 12.66 mg/kg. Detections above
RRS-1 ranged from 13.5 mg/kg to 136 mg/kg with an average concentration of 45.02
mg/kg. Significant detections of lead in subsurface soil occurred at B812-5' (73.2 mg/kg)
and T027-3 (136 J mg/kg). These intervals were both removed in excavations LF-08A
and LF-08F as part of IRA activities at SWMU 25 (IT Corporation, 2001). Less
significant detections of lead in subsurface soil occurred at B816-5 (13.3 F), B832-5'
(17.5 mg/kg) B849-5 (13.5 J mg/kg), and B850-5' (16.6 F mg/kg). These detections are
considered to be natural variations of background conditions not related to site activities.

All of the detections of lead remaining in SWMU 25 soils are considered Standard 2 since
each detection is below the site-specific MSC of 69.2 mg/kg.

• Zinc was detected in 23 of 24 surface soil samples analyzed for metals. Twelve of the 24
detections exceeded the RRS-1 concentration of 38.8 mg/kg. Detections above RRS-1
ranged from 40 mg/kg to 419 mg/kg with an average concentration of 108.51 mg/kg.
These detections are well below the RRS-2 concentration of 3100 mg/kg for zinc.
Significant detections of zinc in surface soils occurred at B815 (299 J mg/kg) and T022
duplicate (109 J mg/kg), but with a lower concentration in the parent sample (84.4 J
mg/kg), T023 (419 J mg/kg), and T025 (64.4 J mg/kg). These sample intervals were all
removed in excavations LF-8D, LF-8E, and LF-8A as part of the IRA to remove lead
contaminated soil. Zinc is delineated in surface soil to the north by excavations LF-8D,
LF-8E, and LF-8A; to the east by B842, B814, and B817; to the south by a low
concentration above background at B816 (43.7 J mg/kg); and to the west by low
concentrations above background at B83 1(40.0 mg/kg) and B820 (40.6 mg/kg), as well
as less than RRS-1 concentrations at B822.

• Zinc was detected in 35 of 35 subsurface soil samples analyzed formetals. Eight of the
detections exceeded the RRS-1 concentration of 31.3 mg/kg. Detections above RRS-1
ranged from 32.4 mg/kg to 80.4 mg/kg with an average concentration of 41.85 mg/kg.
These detections are also well below the RRS-2 concentration of 3100 mg/kg for zinc.
Specifically, zinc detections were at B812-5' (38.1 J mg/kg), B813-15' (39.5 J mg/kg),
B816-10' (35.3 J mg/kg), B816-10' duplicate (35.8 J mg/kg), B831-15 (32.4 F mg/kg),
B831-20 (33.8 mg/kg), T024-15' (39.5 J mg/kg), and T027-3' (80.4 J mg/kg). With the
exception of the T027-3 detection that was removed in excavation LF-8F, the other
detections are not significantly over background and are regarded as natural variations of
the base subsurface background value of 31.3 mg/kg.
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5.5.6.1.1 Sulfides

The analytical method used to determine sulfide concentrations, Method SW9030, is a titration
screening method. This method is not considered to be definitive, but rather is designated by the
EPA as producing Level 2 data quality (see Section 5.1.7). Sulfides were detected in subsurface
soils at two SWMU 25 soil borings (B812 and B822).

• Sulfide was detected in 11 of 42 soil samples analyzed for this compound. Seven of the
detections exceeded the RRS-1 concentration of 25.0 mg/kg. Detections above RRS-1
ranged from 33.6 mg/kg to 73.9 mg/kg with an average concentration of 43.16 mg/kg.
The percentage of total confirmed detections of sulfide at SWMU 25 was 16.7 percent (7
of 42 analyses).

As discussed in Section 5.1.6, sulfide was eliminated from consideration in delineation
sampling because it was detected sporadically at low concentrations, and because a specific
MSC could not be calculated or otherwise obtained.

5.5.6.2 Organic Analytical Results

Initial analytical results at SWMU 25 indicated the presence of Standard 2 concentrations of
VOCs. Additionally, a mixture of Standard 2 and 3 concentrations of a subset of SVOCs,
commonly associated with asphalt, were found throughout SWMU 25. A discussion of general
statistics and interpreted results is presented for each Appendix IX analyte. Where analytes fall
into specific categories or associated suites, an interpretive discussion is presented above that
group of analytes. -

5.5.6.2.1 Volatile Organic Compounds

A mixed subset of VOCs exhibited a combination of low concentrations and low frequency of
occurrence. These compounds included 2-hexanone, methyl isobutyl ketone, and
tetrachloroethene. Since it is unlikely that detected concentrations of these compounds are related
to a significant site release, and the frequency pf detection for these compounds is below the five
percent threshold described in Section III of the TNRCC Consistency Memorandum (TNRCC,
1998a), further delineation of these compounds is not warranted.

A brief set of general statistics is presented below for each of the Appendix IX compounds
detected above RRS-1:

• 2-Hexanone was detected in only 2 of 46 soil samples (4.35 percent) analyzed for this
compound. This detection in the surface interval of B814, at a concentration of 0.006 J
mg/kg, exceeded the PItS- 1 concentration of 0.005 mg/kg. An RRS-2 concentration for
2-hexanone is not provided by the TNRCC, and one was not calculated.

• Methyl Isobutyl Ketone was detected in I of 46 soil samples (2.17 percent) analyzed for
this compound. This detection, a concentration of 0.016 J mg/kg at the surface interval
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of B815, exceeded the RRS-1 concentration of 0.005 mg/kg. The detection of methyl
isobutyl ketone was well below the RRS-2 concentration of 820 mg/kg.

• Tetrachioroethene (PCE) was detected 'in 2 of 63 (3.2 percent) of the soil samples
analyzed for VOCs. Both detections exceeded the RRS-1 concentration of 0.005 mg/kg.
However, the detections were well below the RRS-2 concentration of 0.5 mg/kg. The
detection of PCE at B812-surface duplicate (0.056 3 mg/kg) was not confirmed by the
parent sample. The detection of PCE at 8816-10' (0.007 mg/kg) was also not confirmed
by the B816-10' duplicate sample.

Another subset of VOCs were similarly detected at low concentrations; however, they were
detected at frequencies ranging from 8 percent to 22 percent of samples analyzed (> 20 total
samples). These VOCs included cis-1,2-dichlorethene, toluene, and trichloroethene. As these
compounds were detected at low concentrations well below the MSC, it is presumed that these
compounds are not related to a significant release from the unit. Nevertheless, these VOCs, were
delineated.

• cis-1,2-Dichlorobenzene was detected in 5 of 63 soil samples (7.94 percent) analyzed for
VOCs. Only one detection (1.6 percent), a concentration of 0.008 mg/kg in the 15-foot
interval of 2812, exceeded the RRS-1 concentration of 0.005 mg/kg. However, this
detection is well below the RRS-2 concentration of 7 mg/kg. Although the concentrations
and frequency of detection is low, cis-1 ,2-dichlorobenzene is delineated to the north by
B815, to the east by B814, to the south by 8816, and to the west by 2822.

• ToJuene was detected in 16 of 74 soil samples (21.6 percent) analyzed for this compound.
Eight of the detections (10.8 percent) exceeded the RRS-1 concentration of 0.005 mg/kg.
However, each of these detections was well below the RRS-2 concentration of 100 mg/kg.
The minimum and maximum detections above RRS-1 were 0.007 mg/kg and 0.027 mg/kg
respectively, with an average concentration of 0.02 mg/kg and a standard deviation of 0.01
mg/kg. Specifically, toluene was detected above RRS-1 at 2815-surface (0.017 3 mg/kg),
B822-5' (0.024 mg/kg), 8822-10' (0.013 mg/kg), 8822-15' (0.007 mg/kg), 8822-20'
(0.027 mg/kg), B831-5' (0.01 mg/kg), B831-10' (0.023 mg/kg), and 2831-15' (0.009
mg/kg). These Standard 2 detections of toluene are delineated to the north by 8813 and
2815; to the east by 2814 and 2817; to the south by 2816; and to the west by B832 and
B833.

• Trichloroethene (TCE) was detected in 9 of 68 (13.2 percent) soil samples analyzed for
VOCs. Five (7.4 percent) of the detections exceeded the RRS-1 concentration of 0.005
mg/kg. Detections above RRS-1 ranged from 0.0059 mg/kg to 0.052 mg/kg, with an
average concentration of 0.02 mg/kg and a standard deviation of 0.02 mg/kg. All of the
detections were well below the RRS-2 concentration of 0.5 mg/kg. Detections of TCE
above RRS-1 occurred at B812-15' (0.052 mg/kg), 2814-10' (0.012 mg/kg), T022-11'
(0.0059 F mg/kg), W801-5' (0.016 J mg/kg), and 8812-surface duplicate (0.026 J mg/kg),
but not in the B812 parent sample. The detection of TCE at T022-1 1' was not confirmed
by companion boring 2829. The detection of TCE in 8814 was collected below the water
table (which contains TCE), and likely does not reflect an actual soil concentration. All
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of the Standard 2 detections of TCE are delineated to the north by B815; to the east by
B842, B843, and B817; to the south by B816; and to the west by B831 and B832.

The remaining group of VOCs are considered to be laboratory artifacts, consistent with guidelines
provided in the TNRCC Consistency Memorandum, Section III (see Section 5.1.6). This group
exhibited sporadic detections at low concentrations with low standard deviations. The low
concentrations and standard deviations are indicators that the detections are not related to a release.
In contrast, a high standard deviation would indicate hot spots or potential releases areas. As
presented in Section 5.1.6, these compounds exhibit high solubility and volatility. Therefore, they
would be expected to either rapidly volatilize under local climate conditions or move into
groundwater with precipitation. These compounds were not detected in groundwater and are not
believed to be real investigative detections.

Acetone, a common laboratory contaminant, was detected in 16 of 54 (29.63 percent) soil
samples analyzed for this compound. All 16 of the detections exceeded the RRS-1
concentration of 0.005 mg/kg; however, all of the detections were well below the RRS-2
concentration of 1000 mg/kg. The minimum and maximum detections above RRS- 1 were
0.006 mg/kg and 0.19 mg/kg respectively, with an average concentration of 0.05 mg/kg
and a standard deviation of 0.05 mg/kg.

• Methyl Ethyl Ketone (MEK), a common laboratory contaminant, was detected in 4 of 47
soil samples (8.51 percent) analyzed for this compound. All four of the detections
exceeded the RRS-1 concentration of 0.005 mg/kg; however, all of the detections were
well below the RRS-2 concentration of 6100 mg/kg. These sporadic detections of MEK
were located at B8 13-15' (0.01 mg/kg), B818-10' (0.021 mg/kg), B83 1-15' (0.008 mg/kg),
and B832-15' (0.045 mg/kg).

• Methylene chloride, a common laboratory contaminant, was detected in 6 of 65 soil
samples (9.23 percent) analyzed for VOCs. Five of the detections exceeded the RRS-1
concentration of 0.002 mg/kg; however, all of the detections were well below the RRS-2
concentration of 0.5 mg/kg. Sporadic qetections of methylene chloride above RRS- 1 were
located at B822-surface (0.007 mg/kg), B822-10' (0.003 mg/kg), B831-surface duplicate
(0.003 3 mg/kg), but not above lIPS-I in the B831 parent sample (0.002 3 mg/kg), W801-
surface (0.003 mg/kg),and W803-surface (0.003 mg/kg).

5.5.6.2.2 Semivolatile Organic Compounds

Several SVOCs were detected in surface soil samples collected within SWMU 25. Variances in
the total number of analyses for individual compounds is due to the use of both SW8270 and
SWS3 10, as well as reduced analyte lists for confirmation/delineation samples. The analyte list
for EPA Method SW8310 (PAHs), which was used for delineation sampling because of lower
detection limits, is a subset of the analyte list for SW8270.

Results of initial analyses for SVOCs reveal Standard 2 and Standard 3 concentrations of a suite
of SVOCs associated with asphalt and the combustion of fossil fuels. These SVOCs, composed
primarily of PAHs, were only detected in surface soil at SWMU 25. The PAHs included
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acenaphthene, anthracene, benzo[a}anthracene, benzo [aJpyrene, benzo [b}fluoranthene,
benzo[g, h, ilperylene, benzo[k]fluoranthene, chrysene, dibenzo[a, h}anthracene, fluoranthene,
indeno[1,2,3-c,djpyrene, naphthalene, phenanthrene, and pyrene. A brief description of general
statistics for each of these compounds is discussed below. This description is followed by a
discussion of delineation and confirmationlSPLP results for the whole suite of PAHs.

As presented in Figures 5.23 and 5.24, and Table 5.18 and 5.19, SVOCs detected above
background concentrations include a suite of PAHs commonly associated with asphalt:

• Acenaphthene was detected in 8 of 78 soil samples (10.3 percent) analyzed for SVOCs.
Four of the detections (5.1 percent) exceeded the RRS-1 concentration of 0.33 mg/kg;
however, each of the detections was well below the MSC of 610 mg/kg. The detections
above RRS-1 occurred in the surface interval of B817-surface (0.62 J mg/kg), B817-
surface duplicate (0.36 J mg/kg), B840-surface (2.5 mg/kg), and B812- surface duplicate
(0.7 J mg/kg), but not in the parent sample.

• Anthracene was detected in 18 of 78 soil samples (23.1 percent) analyzed for SVOCs.
Nine of the detections (11.5 percent) exceeded the RRS-1 concentration of 0.33 mg/kg;
however, all of the detections were well below the MSC of 3100 mg/kg. The minimum
and maximum detections above RRS-1 were 0.42 mg/kg and 5.4 mg/kg respectively, with
an average concentration of 2.4 mg/kg.

• Benzo[a]anthracene was detected in 26 of 78 soil samples (33.3 percent) analyzed for
SVOCs and PAHs. Twenty two detections (28.2 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.009 mg/kg.
Seventeen of the detections exceeded the MSC of 0.039 mg/kg. The minimum and
maximum detections above RRS-l were 0.0096 mg/kg and 40.0 mg/kg respectively, with
an average concentration of 5.25 mg/kg.

• Benzo[a]pyrene was detected in 30 of 78 soil samples (38.5 percent) analyzed for SVOCs
and PAils. Twenty three of the detections (29.5 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.015 mg/kg. All
23 of the detections exceeded the MSC of 0.02 mg/kg. The minimum and maximum
detections above RRS-1 were 0.024 mg/kg and 45.0 mg/kg respectively, with an average
concentration of 5.9 mg/kg.

• Benzo[b]fluoranthene was detected in 33 of 78 soil samples (42.3 percent) analyzed for
SVOCs and PAHs. Twenty three of the detections (29.5 percent) exceeded the SW8270
RRS-1 concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.012 mg/kg.
Twenty one of the detections exceeded the MSC of 0.039 mg/kg. The minimum and
maximum detections above RRS-1 were 0.021 mg/kg and 51.0 mg/kg respectively, with
an average concentration of 7.06 mg/kg.

• Benzo[g,h,ijperylene was detected in 28 of 76 soil samples (36.9 percent) analyzed for
SVOCs. Eighteen of the detections (23.7 percent) exceeded the RItS-1 concentration of
0.33 mg/kg. However, each of these detections was well below the MSC of 310 mg/kg.
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The minimum and maximum detections above kitS-i were 0.39 mg/kg and 37.0 mg/kg
respectively, with an average concentration of 4.73 mg/kg.

• Benzo[k]fluoranthene was detected in 19 of 61 soil samples (31.2 percent) analyzed for
SVOCs and PAHs. Twelve of the detections (19.7 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW83 10 RRS-1 concentration of 0.011 mg/kg. Eight
of the detections exceeded the MSC of 0.39 mg/kg. The minimum and maximum
detections above kitS-i were 0.014 mg/kg and 31.0 mg/kg respectively, with an average
concentration of 4.46 mg/kg.

• Chrysene was detected in 29 of 78 soil samples (37.2 percent) analyzed for SVOCs and
PAHs. Eighteen of the detections (23.1 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.1 mg/kg. Ten of
the detections exceeded the MSC of 3.9 mg/kg. The minimum and maximum detections
above RRS- 1 were 0.46 mg/kg and 46.0 mg/kg respectively, with an average concentration
of 8.03 mg/kg.

• Dibenzo[a, h]anthracene was detected in 21 of 78 soil samples (26.9 percent) analyzed for
SYOCs and PAHs. Sixteen of the detections (20.5 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.02 mg/kg. All
sixteen detections also exceeded the MSC of 0.02 mg/kg. The minimum and maximum
detections above RRS-1 were 0.021 mg/kg and 4.6 mg/kg respectively, with an average
concentration of 1. l mg/kg.

• Fluoranthene was detected in 32 of 78 soil samples (41 percent) analyzed for SVOCs and
PARs. Twenty one of the detections (26.9 percent) exceeded the SW8270 RRS-1
concentration of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.14 mg/kg.
However, all of the detections were well below the MSC of 410 mg/kg. The minimum and
maximum detections above RRS- 1 were 0.36 mg/kg and 81.0 mg/kg respectively, with an
average concentration of 12.55 mg/kg.

• Fluorene was detected in 7 of 78 soil samples (9 percent) analyzed for SVOCs and PAils.
Three of the detections (3.9 percent) exceeded the SW8270 RRS-1 concentration of 0.33
mg/kg and the SW8310 RRS-1 concentration of 0.14 mg/kg. However, all of the
detections were well below the MSC of 410 mg/kg. Fluorene was detected at B812-
surface duplicate (0.62 J mg/kg) but was not confirmed by the parent sample. Likewise,
fluorene was detected at B817-surface (0.41 J mg/kg) but was not confirmed in the
duplicate. The highest detection of fluorine remaining at SWMU 25 occurred at B840 (1.5

mg/kg).

• Indeno[1,2,3-c,d]pyrene was detected in 30 of 80 soil samples (37.5 percent) analyzed for
SVOCs and PAHs. A total of twenty 23 detections (29 percent) exceeded the SW8270
RRS-1 concentration of 0.33 mg/kg and the SW8310 kitS-i concentration of 0.03 mg/kg.
Twenty one of the detections exceeded the MSC of 0.039 mg/kg. The minimum and
maximum detections above RRS-1 were 0.032 mg/kg and 45.0 mg/kg respectively, with
an average concentration of 4.45 mg/kg.
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• Phenanthrene was detected in 25 of 78 soil samples (32 percent) analyzed for SVOCs and• PAHs. A total of 16 detections (20.5 percent) exceeded the SW8270 RRS- 1 concentration
of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.42 mg/kg. However, all of the
detections were well below the MSC of 310 mg/kg. The minimum and maximum
detections above RRS-1 were 0.4 mg/kg and 43.0 mg/kg respectively, with an average
concentration of 7.67 mg/kg.

• Pyrene was detected in 30 of 78 soil samples (38.4 percent) analyzed for SYOCs and
PAHs. A total of 21 detections (26.9 percent) exceeded the SW8270 RRS-1 concentration
of 0.33 mg/kg and the SW8310 RRS-1 concentration of 0.18 mg/kg. However, all of the
detections were well below the MSC of 310 mg/kg. The minimum and maximum
detections above RRS-1 were 0.36 mg/kg and 110 mg/kg respectively, with an average
concentration of 15.1 mg/kg.

Most of the significant detections of PAHs occurred in surface soil at each of these test pits or
borings: T022, T023, T024, T025, T026, T027, B812, B813, 8815, 8816, B817, 8820, 8838,
8840 and W801. Subsurface PAHs were detected at very low concentrations at T024- 15', 8816-
5', and B815-15'. These PAH detections are delineated to the north by 8821, to the east by 8814
and very low concentrations at 8835, to the south by SWMU 17 borings 8702 and 8704, and to
the west by B819, 8831, 8822, and by very low concentrations at 8833 and B834.

Seven of the delineated PAHs, associated with asphalt and the combustion of fossil fuels, are
characterized by low MSCs and were detected at Standard 3 concentrations in SWMU 25 surface
soils. These PAHs included benzo[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k}fluoranthene, chrysene, dibenzo[a, h]anthracene, and indeno[ 1,2,3-c, djpyrene. As
presented in Table 5.20, confirmation analysis for these PAHs was performed using SW8270 for
samples collected at B838-surface for T025, 8839-3' for T027, and B840-surface for T024.
Analysis of PAH extracts for SPLP was performed using the more definitive SW83 10 method to
achieve lower reporting limits. Confirmation results showed that PAHs were not confirmed at
B838/T027; PAHS were confirmed with significantly lower Standard 3 concentrations at
T838/T025; and the PAH concentrations of the SPLP extracts from both T002 and T003 were
below the industrial groundwater MSC (Figure 5.7). The highest detections of PAils at SWMU
25 occurred at B840/T024; the PAH concentrations in the SPLP extract from B840 subsequently
was below the industrial groundwater MSC. The new site-specific MSCs at SWMU 25 for these
compounds are presented in Table 5.21.

Other SVOCs detected in SWMU 25 soils included the common laboratory artifact bis(2-
ethyihexyl) phthalate and dibenzofuran, a byproduct associated with the burning of PAHs. Note
that dibenzofuran was only detected in one sampling interval.

• Bis(2-ethylhexyl)Phthalate (B2EIIP), was detected in 18 of 69 soil samples (26.1 percent)
analyzed for SVOCs. Seven of the detections (10.1 percent) exceeded the RRS-1 of 0.33
mg/kg. Five samples exceeded the RRS-2 concentration 0.6 mg/kg. The minimum and
maximum detections above RRS-1 were 0.34 mg/kg and 7.5 mg/kg respectively, with an
average concentration of 2.57 mg/kg and a standard deviation of 2.73 mg/kg. Specifically,
B2EHP was detected at 8812-surface duplicate (4.7 J mg/kg) but was not confirmed in the
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parent sample, B815-surface (0.8 mg/kg), B816-surface (0.34 mg/kg), T022-surface (0.81
mg/kg), T025-surface (0.52 F mg/kg), and T027-surface (7.5 mg/kg). All of these
intervals were removed in excavations LF-8A, LF-8D, LF-8E and LF-8F as part of the
IRA to remove soils contaminated with Standard 3 concentrations of metals (IT
Corporation, 2001). The lone remaining detection of B2EHP occurred as an isolated
detection at B813-15' (3.3 mg/kg). All of the detections of B2EHP are delineated to the
north by B815, to the east by B814, to the south by B816, and to the west by B820

• Dibenzofuran was detected in 4 of 69 soil samples (5.8 percent) analyzed for SYOCs.
The detection of 0.37 J mg/kg at B812-duplicate was not confirmed by the parent sample.
Therefore it is presumed that the duplicate detection was a false positive. Dibenzofuran
is presumed not to be present above RRS-l in SWMU 25 soil.

5.6 GENERAL DISCUSSION OF GROUNDWATER RESULTS

Most analytes detected in groundwater near SWMUs 22, 23, 24, and 25 are associated with the
basewide TCE plume affecting NAS Fort Worth JRB. Analytical results from monitoring wells
located upgradient of SWMUs 22, 23, and 25 had significantly higher concentrations of
chlorinated solvents than associated downgradient wells. However, concentrations of chlorinated
solvents detected at SWMU 24 between 1997 and 2000 were nearly identical in both the
upgradient and downgradient wells. These relationships have continued through several rounds
of groundwater sampling between 1997 and 2000. It is important to note that groundwater
contamination in the landfill area of NAS Fort Worth JRB, which includes SWMUs 22, 23, 24,
and 25, is being addressed and remediated under a separate environmental restoration program.
Groundwater elevations and flow directions in July 2000 are presented in Figure 5.6. Analytical
results in groundwater are presented in Figure 5.26 and Table 5.22.

In addition to TCE, other VOCs likely associated with the basewide TCE plume exist in
groundwater in the vicinity, both upgradient and downgradient, of SWMUs 22, 23, 24, and 25.
These VOCs include: cis 1 ,2-dichloroethene; 1,1 -dichloroethane 1, 1-dichloroethene, trans 1,2-
dichloroethene; tetrachloroethene; and vinyl chloride. These VOCs are being addressed with the
basewide TCE plume under a separate and ongoing environmental restoration project.

It should be noted that quarterly groundwater monitoring is conducted on wells in the vicinity of
SWMUs 22, 23, 24, and 25, in support of monitoring the basewide TCE plume. Groundwater data
generated as part of the quarterly sampling, primarily VOC data, has not been provided in this
report.

5.6.1 0,0,0-Triethyl Phosphorothioate and Matrix Interference

0,0,0-TEPA was first detected in WPO7-1OB in October 1999. Because O,O,O,-TEPA was also
detected upgradient of WPO7-1OB in the 15-foot interval of the SWMU 23 boring, B509, several
more rounds of groundwater sampling were performed to delineate the aerial extent of 0,0,0,-
TEPA in groundwater. However, during the last round of sampling in March 2000, 0,0,0,-
TEPA detections using EPA Method 8141 were not confirmed by Gas Chromatography/Mass
Spectroscopy (GC/MS) in me Selective Ion Monitoring (SIM) mode using EPA Method SW8270-
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SIM. The laboratory concluded that the analyte found and reported from the SW8141 GC run was
not 0,0,0-TEPA because all 15 detections of 0,0,0-TEPA by SW8141 were not confirmed when
analyzed using the more sensitive SW8270-SIM method. 0,0,0,-TEPA was subsequently not
confirmed by the SW8141 GC analysis when a differing temperature profile was employed. The
compound found in the samples appears to behave similarly to 0,0,0-TEPA but it is not an
Appendix IX compound. A more detailed explanation of the 0,0,0-TEPA confirmation analysis
approach is outlined in a letter prepared by the analytical laboratory, Severn Trent Laboratories,
Inc. This letter was attached to a letter submitted to the TNRCC by the USAF to document
0,0,0-TEPA is not an Appendix IX compound. The TNRCC concurs (letter in Appendix L) and
therefore, 0,0,0-TEPA is not shown on any analytical tables.

S.6.2 SWMU 22 Groundwater Sampling Results

Groundwater analytical samples were collected between September 1997 and January 2000 from
a total of four monitoring wells (FT19-12E, LFO4-04, LFO4-4B, and LFO4-4D), in the vicinity
of SWMU 22 (Figure 5.26). Three of these wells are located just outside the perimeter of the
unit. Two wells are located hydraulically downgradient (LFO4-04 and LFO4-4D), one well is
located hydraulically upgradient (FTO9-12E), and the other well is located hydraulically cross-to-
down gradient of SWMU 22 (LFO4-4B).

There was only one detection of one metal, antimony, above the RRS-1 concentration. The
Standard 2 antimony detection was from a sample collected at the upgradient monitoring well
FF09- 12E (Figure 5.26 and Table 5.22). Antimony was not detected in any samples collected from
monitoring wells downgradient of SWMU 22.

A total of eight VOCs were detected above RRS-1 in groundwater samples collected from
monitoring wells at SWMU 22. Six of these VOCs are attributable to the basewide TCE plume.
The remaining two VOCs, chlorobenzene and dichlorodifluoromethane, were detected in samples
from one monitoring well each, LFO4-4D and FTO9-12E, respectively. Monitoring well FTO9-
12E is located upgradient from SWMU 22, in the direction of a former fire training area (SWMU
19). Additionally, there were no detections of dichlorodifluoromethane during the SWMU 22 soil
investigation. Therefore, without detections in site soils, and only an upgradient detection of
dichlorodifluoromethane, it is concluded that this groundwater constituent is not related to past
activities at SWMU 22. Chlorobenzene was detected in the sample collected from well LFO4-4D,
the duplicate to this parent sample, and in a subsequent sampling event. All detections are below
RRS-2 and chlorobenzene is delineated by samples collected from wells FTO9- 12E, LFO4-4B and
LFO4-04. Because this compound was not detected in any soil samples collected from SWMU 22,
and since chlorobenzene was also detected in groundwater samples collected from monitoring
wells both up and down gradient of SWMUs 23 and 24, chlorobenzene detections at LFO4-4D
are not likely the result of past activities at SWMU 22.

The was only one SVOC detected above RRS-1 in groundwater near SWMU 22. This SVOC,
bis(2-ethylhexyl)phthalate, was not detected in the original parent sample, but was detected at a
concentration above RRS-2 in the associated duplicate sample collected from monitoring well
LFO4-4D in 1999. This detection could not be confirmed in a subsequent sampling round (January
2000). This SVOC was not detected in any other wells at SWMU 22. As part of the soil
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investigation at SWMU 22, bis(2-ethylhexyl)phthalate was detected at two sampling locations
above RRS-2. The most significant of these detections was at boring BHGLTA406-5' (Figure
5.7). An interim remedial action to remove this elevated detection of bis(2-ethylhexyl)phthalate
was successfully completed in the summer of 2000. Based on delineation of the compound in
SWMU 22 soils, on removal of identified elevated concentrations of the SVOC in site soils, on
detections of the compound in groundwater being limited to one well, and on the fact that this
detection in groundwater could not be confirmed during a follow-on sampling event, it appears
reasonable to conclude that groundwater has not been impacted by concentrations of bis(2-
ethylhexyl)phthalate in site soils.

5.6.3 SWMU 23 Groundwater Sampling Results

Groundwater analytical samples were collected between May 1998 and April 2000 from six
monitoring wells (WHGLTA7O2, WHGLTA7O3, LFO5-5B, LFO5-5C, WPO7-1OC, and WPO7-
bA), in the vicinity of SWMU 23. Four of these wells (LFO5-5B, LFO5-5C, WPO7-1OC, and
WPO7-1OA), are located hydraulically dowugradient of SWMU 23. One monitoring well
(WHGLTA7O3), is located directly upgradient of SWMU 23, between SWMU 23 and SWMU 17.
The remaining monitoring well (WHGLTA7O2) is located up-to-cross gradient of SWMU 23.
Two temporary wells, WITCTAO59 and WITCTAO6O, were installed inside SWMU 23 to screen
for the presence of DNAPL within site limits. Although these two monitoring wells were not part
of the two RFI groundwater sampling events, VOC data from groundwater samples collected at
these locations is integrated into this overall discussion and associated figures. Monitoring wells
WITCTAO59 and WITCTAO6O, have since been abandoned.

Samples collected from RFI wells indicated the presence of several inorganics above RRS-1
concentrations. Arsenic, cobalt, iron, manganese, mercury, nickel, potassium, and silver were
all detected above RRS-1. Iron, manganese, and potassium are not Appendix IX compounds
required to be sampled for by the base RCRA Permit. Silver, mercury, and nickel were detected
at Standard 2 concentrations in only one sample each, and all detections occurred in either up- or
cross-gradient monitoring wells (WHGLTA7O3 and WHGLTA7O2). Mercury and nickel were
not confirmed in subsequent sampling rounds. Confirmation sampling was not performed for
silver. Cobalt was detected at Standard 2 concentrations at the upgradient monitoring well
(WIIGLTA7O3) and the up-to-cross-gradient monitoring well (WHGLTA7O2). Cobalt was not
detected in later sampling rounds, nor was it detected in any downgradient monitoring wells.

Arsenic was detected above RRS-1 in three monitoring wells near SWMU 23. Two of these wells
(WHGLTA7O3 and WHGLTA7O2), are located upgradient and cross-gradient, respectively, of
SWMU 23. Arsenic was detected in one monitoring well located downgradient of SWMU 23
(WPO7- 1 OC). Arsenic was not detected in two other immediately downgradient monitoring wells
(LFO5-5B and LFO5-5C). All detections of arsenic in groundwater near SWMU 23 were Standard
2 concentrations, and the highest concentration detected was at upgradient monitoring well
WHGLTA7O3.

Cobalt, silver, nickel, and mercury were not detected in SWMU 23 soils above RRS-2. The
isolated detections of these inorganics at monitoring wells located upgradient of SWMU 22 offers
further evidence that they are not constituents of concern for SWMU 23 soils. Arsenic was
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detected at six sampling locations in SWMU 23 soils. One of these six locations was excavated
as a result of an interim remedial action targeted for a separate compound. Of the five sampling
locations remaining, detected concentrations were evaluated to be statistically the same as
basewide background concentrations (see Section 5.1.2). Considering the fact that the highest
arsenic detections in groundwater were upgradient of SWMU 23, these groundwater findings do
not appear to contradict the evaluation and findings of the soil investigation.

A total of 15 VOCs were detected above RRS-1 in groundwater samples collected from wells at
SWMU 23. Of these 15 VOCs, 8 are likely related to the basewide TCE plume. The remaining
seven VOCs detected above RItS-1 include: bentene, chlorobenzene, chloroform, 1,4-
dichlorobenzene, methylene chloride, toluene, and total xylenes. Methylene chloride, toluene, 1,4-
dichlorobenzene, and total xylenes were only detected in one sampling round collected from
temporary well WITCTAO6O, and were detected at concentrations below RRS-2. This well was
installed as a temporary well, along with WITCTAO59. These temporary wells were installed
inside of SWMU 23 to screen for the presence of DNAPL within site limits and were only
sampled once before they were abandoned. These three VOCs were also detected in a low number
of soil samples collected from SWMU 23, and it may be possible that these compounds have
impacted groundwater inside the unit. However, all isolated detections in soil and groundwater
are at Standard 2 concentrations and are delineated within site limits.

Benzene was only detected in one sample collected from one monitoring well (WPO7-1OC), at
SWMU 23. This well is also located in the downgradient direction from SWMU 24. However,
benzene was not detected in any soil samples collected from either SWMU 23 or SWMU 24.
Therefore, it does not appear as though benzene has been released from either of these two units
to groundwater.

Chlorobenzene was detected in samples collected from three monitoring wells, LFO5-5C, WPO7-
1OC, and WHGLTA7O3. All chlorobenzene detections were above RRS-1, but below RRS-2
concentrations. Chlorobenzene was detected in one out of five samples collected from upgradient
monitoring well WHGLTA7O3. The concentrations detected in the upgradient monitoring well,
WHGLTA7O3, are comparable to those detected in the downgradient monitoring wells (LFO5-5C
and WPO7- 1 OC). Chlorobenzene concentrations in groundwater are delineated by monitoring
wells LFO5-19, WHGLTA7O4, WHGLTA7O1, and LFO4O4B. Chlorobenzene was only detected
above RRS-1 in 2 out of a total of 46 soil samples collected from SWMU 23. Based on this
information, and that this compound is also present in samples collected from upgradient
monitoring wells, it is unlikely that SWMU 23 is a source for these low chlorobenzene detections
in groundwater. *

Chloroform was detected samples collected from three monitoring wells, WHGLTA7O1,
WITCTAO6O, and LFO5-5C at concentrations above RRS-1, but below RRS-2. Monitoring well
WHGLTA7O 1 is located upgradient of SWMU 23, and contained sample concentrations equal to
that detected in the downgradient well, LFO5-5C. As previously mentioned, WITCTAO6O was
installed inside SWMU 23 to screen for the presence of DNAPL within site limits. Only one
sample was collected from this well because of its location within the unit. Chloroform was not
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detected in any soil samples collected from SWMU 23. Based on this information, it does not
appear that chloroform was released from SWMU 23.

No SVOCs were detected above RRS-1 in any groundwater samples collected at SWMU 23.

5.6.4 SWMU 24 Groundwater Sampling Results

Groundwater analytical samples were collected between September 1997 and March 2000 from
five groundwater monitoring wells, four of which are located hydraulically downgradient from
SWMLJ 24. These four wells are identified as WPO7-1OC, WPO7-1OB, LFOS-19, and
WHGLTAOO3 (Figure 5.26). In similar fashion to SWMU 23, two temporary wells, WITCTAO57
and WITCTAO58, were installed inside SWMU 24 to screen for the presence of DNAPL in the
area. Monitoring well WPO7-IOA was used as an upgradient monitoring well for SWMU 24.

Six metals were detected above RRS- 1 in groundwater samples collected from two wells at SWMU
24 (Figure 5.26 and Table 5.22). These metals include aluminum, arsenic, chromium, copper,
manganese, and vanadium. Aluminum and manganese are not Appendix IX compounds required
to be sampled for by the base RCRA Permit. Chromium, copper, and vanadium were all only
detected in one round of sampling from monitoring well WHGLTAOO3. None of these
constituents was detected in the either of the two monitoring wells located more directly
downgradient from SWMU 24 than monitoring well WHGLTAOO3. Therefore, these detections
are likely a result of variation in background concentrations, or a result of a source other than
SWMU 24.

Arsenic was detected above RRS-1 at monitoring well WPO7-IOC. Arsenic was not detected in
other SWMU 24 downgradient wells, but was detected at monitoring wells upgradient of SWMUs
23 and 25. Arsenic was detected above RRS-1 at five sampling locations in SWMU 24 soils.
Detected concentrations at these five locations were evaluated to be statistically the same as
basewide background concentrations (see Section 5.1.2). Considering the fact that arsenic
detections in groundwater are limited to Standard 2 concentrations at one downgradient monitoring
well, and that similar concentrations were detected upgradient of SWMUs 23 and 25, these
groundwater findings do not appear to contradict the evaluation and findings of the soil
investigation.

A total of 12 VOCs were detected above RRS-1 in groundwater samples collected from 5 wells
at SWMU 24. Of these 12 VOCs, 7 are associated with the basewide TCE plume and are being
addressed with groundwater under a separate project. The remaining five VOCs include benzene,
chlorobenzene, chloroform, 1,4-dichlorobenzene, and 1,2-dichloropropane. As discussed with
SWMU 23, sampling results from monitoring well WPO7-l OC indicate concentrations of benzene
and chlorobenzene above RRS-1, but below RRS-2. Detections of chloroform were at low
concentrations up and down gradient of SWMU 24, and there we no detections of chloroform in
SWMU 24 soils.

1 ,4-dichlorobenzene was only detected in the two temporary monitoring wells, WITCTAO57 and
WITCTAO5S, at concentrations above RRS-1, but below RRS-2. These samples were collected
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within the unit and may not be representative of the groundwater outside, and downgradient of this
unit. This compound was not detected in any soil samples collected from SWMU 24.

Only one sample contained a concentration of 1,2-dichloropropane above RRS-1. This sample
result was below RRS-2, and was not detected in the subsequent sampling round. In addition, this
compound was not detected in any soil samples from SWMU 24.

Only one SVOC was detected above RRS-1 in groundwater near SWMU 24, bis(2-
ethythexyl)phthalate. This detection also exceeded RRS-2. However, this detection could not be
confirmed by consecutive sampling events. This compound was only detected in one soil sample
from SWMU 24 at a Standard 2 concentration.

5.6.5 SWMU 25 Groundwater Sampling Results

Groundwater analytical samples were collected between September 1997 and January 2000 from
six groundwater monitoring wells, five of which are located along the perimeter and hydraulically
downgradient from SWMU 25. The six wells are identified as LFO5-02, FTO8-1 1A,
WIIGLTAOO2, WIIGLTAOO4, WHGLTASU1, and WHGLTASO3 (Figure 5.26).

Arsenic, copper, chromium, and lead were detected in samples at four of the monitoring wells.
Arsenic was detected above RRS-1 in only one well, upgradient monitoring well LFO5-02.
Copper was detected above RRS-1 in one round of groundwater samples collected from two
different monitoring wells (FTO8-1 1A and WHGLTAOO2). Neither of these detections were
duplicated in a subsequent sampling round (Figure 5.26 and Table 5.22). Chromium and lead
were detected above RRS- 1 at one monitoring well (WHGLTAOO4). Chromium was detected just
slightly over background, and lead was not confirmed in a subsequent sampling round. Based on
this sampling data, which indicates very low and sporadic detections of metals in groundwater,
it appears reasonable to conclude that metals contamination of groundwater has not resulted from
past activities at SWMU 25.

A total of six VOCs were detected above RRS- 1 in groundwater samples collected from five wells
at SWMU 25. All six of these VOCs are associated with the basewide TCE plume. No SVOCs
were detected above RRS-1 in groundwater samples collected at SWMU 25.

S
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Table 5.1
Thallium Statistical Data

Surface and Subsurface Soil

,

Swirce

;

Sample
Count

t
Mean

,

Standdrd
Deviation

-

Ranked
Sum

,

Mann-
Witney

Static '

Appioximate
z-score for Mann

Whitney Static

30 35.44 25.03 1168
Soil

997
709 4 154

22-25 29 8.39 8.70 596
Soil

R.FI data

30 34.66 19.98 2516 -

Soil
997

2182 6.092
22-25

Soil
RFI data

83 6.40 10.09 3794

Table 5.2
Arsenic Statistical Data

Surface and Subsurface Soil

Sample
Soárce lC6unt Mean

Standard
Deviation

,

Ranked
Sum

Mann—t

Witney
'Static

Approximate
z-score for Mann-

Whitn' Statiè

30
Soil

997

3.50 1.06 813

348 1.319
22-25 29
Soil

RFJ data

5.39 5.06 957

30
Soil

3.03 1.13 2069

1452 1.346
22-25 83

Soil
data

4.71 6.52 4524
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Table 5.3
Comparison of Chromium Results

SW6O1O ICP-Standard vs SW6O1O ICP-Trace
NAS Fort Worth, JRB, Texas

Location Boring

,
c

,

Depth

(,

Analyte

'I, '
>

GWP-
md

(mg/kg)

' '

Bkgd

Initial
Result

SW6O1O
JCP-

Standard
(mg/kg)

,
Confirmation

Result
SW6O1O

ICP-Trace
(mg/kg)

SPLP
Result
(mg/L)

GW-
lint

(mg/L)
SWMU25 B815 Surface Chromium 10 2586 94.4 9.6 0.0082 0.1

SWMU 25 B829 Surface Chromium 10 25.86 42.5 J 111 0.1 F 0.1

SWMU 25 0830 Surface Chromium 10 25.86 63.5 31.7 0.0236 U 0.1

SWMU 17 B718 Subsurface Chromium 10 16.3! 26.4 13.4 J None 0.1

SWMU 23 0506 Subsurface Chromium 10 16.31 25 J 12.4 00323 0.1

SWMU 23 0509 Subsurface Chromium 10 16.31 9.9 3.7 F None 0.1

SWMU 23 B509 Subsurface Chromium 10 16.31 35.6 9 2 0.0018 F 0.1

SWMU 29 0230 Subsurface Chromium 10 16.31 16.5 8.5 J None 0.1

SWMU 29 0230 Subsurface Chromium 10 1631 16.8 11 J None 0.1

SWMU 62 B624 Subsurface Chromium 10 16.31 21.3 5.8 F None 0.1

SWMU 62 0624 Subsurface Chromium 10 16.31 21.5 12.8 J None 0.1

SWMU 62 B624 Subsurface Chromium 10 16.31 18.4 14.25 None 0.1

Note: Gray shading indicates Standard 3 concentrations.
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Table 5.4
Analytes Reported Under Multiple Analytical Methods in Soil Per Site

NAS Fort Worth, JRB, Texas

'2 "1 '1

YSite

, FirstPosibIe
Analye '

Lead SW6O1O

Chlordane SW8080
Dieldrin SWSQ8O

p,p'-DDE 1SW8080
PCB-1260 (Arochlor 1260) SWSO8O

Detéttedwith
Fii'tMethod.

Second-Possible
Method

Detected With
Second Method

LFO4 Yes SW7421 Yes
No SW8OS1 YesLFO4
No SW8081 YesLFO4
No SWSO81 YesLFO4
No SW8081 YesLFO4

LF04 1 ,2,4-Trichlorobenzene SW8260 Yes SW8270 No
LFO4 I ,2-Dichlorobenzene SW8260 Yes SW8270 No
LFO4 1,3-Dichiorobeuzene SW8260 Yes SW8270 No
LFO4 1 ,4-Dichlorobenzene SW8260 Yes SW8270 Yes

LF04 Naphthalene SW8260 Yes SW83 10 No
LFO4 Acenaphthene SW8270 Yes SW8310 Yes

LFO4 Acenaphthylene SW8270 Yes SW8310 No
LFO4 Anthracene SW8270 Yes SW8310 Yes

LFO4 Benzo[a]anthracene SW8270 Yes SWS3IO Yes
LFO4 Benzo[a]pyrene SW8270 Yes SW8310 Yes

LFO4 Benzo[b}tluoranthene SW8270 Yes SWS3IO Yes
LFO4 Benzolg,h, i ]perylene SW8270 Yes SW83 10 Yes
LFO4 BenzoEk]fluoranthene SW8270 Yes SW8310 Yes

LFO4 Chrysene SW8270 Yes SWS31O Yes
LFO4 Dibenzo[a,h lanthracene SW8270 Yes SW8310 Yes
LFO4 Fluoranthene SW8270 Yes SW8310 Yes
LFO4 Fluorene SW8270 Yes SW8310 Yes

LFO4 Indeno[l,2,3-c,dlpyrene SW8270 Yes SWS3IO Yes
LFO4 Phenanthrene SW8270 Yes SWS3 10 Yes
LFO4 Pyrene SW8270 Yes SW83 10 Yes
LFO5 Lead SW6010 Yes SW7421 Yes
LFO5 I ,2,4-Trichlorobenzene SW8260 Yes SW8270 No
LFO5 1 ,2-Dichlorobenzene SW8260 Yes SW8270 No
LFO5 1 ,3-Dichlorobenzene SW8260 Yes SW8270 No
LFO5 1 ,4-Dichlorobenzene SW8260

Naphthalene SW8260

Antimony SWÔOIO

Lead SW6O1O
Selenium SW6O1O
Silver SW6O1O
Thallium SW6O1O
Chiordane SW8080
Dieldrin SWSO8O

p,p-DDE SWSOSO

PCB-1260 (Arochlor 1260) SW8OSO

Yes SW8270 Yes
Yes SWB27O YesLFO5
Yes SW704 I NoLFOS

LFO8 Yes SW7421 Yes
Yes SW7740 NoLFO8
Yes SW7761 YesLFOS

LFOS Yes SW7841 No
LF0S No SWSO81 Yes

No SWSOS1 YesLFO8
No SWSO8I YesLFO8

LFO8 No SWSO81 Yes
LFO8 I ,2,4-Trichlorobenzene SW8260 Yes SW8270 No
LFOS 1 ,2-Dichlorobenzene SWSZ6O Yes SW8270 No
LFOS 1 ,3-Dichlorobenzene SW8260 Yes SW8270 No
LFOS 1 ,4-Dichlorobenzene 5W8260 Yes SW8270 Yes
LFO8 Naphthalene SW8260 Yes SWS3 10 No
LFOS Acenaphthene SW8270 Yes SW83 10 Yes
LFOS Acenaphthylene SW8270 Yes SWS3 10 No
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Table 5.4
Analytes Reported Under Multiple Analytical Methods in Soil Per Site

NAS Fort Worth, JRB, Texas

Site Anatyte
First Possible

Method
Detected with
First Method

Second Possible
Method

Detected With
Second Method

LFOS Anthracene SW8270 Yes SW8310 Yes
LFO8 Benzo[a]anthracene SW8270 Yes SW8310 Yes
LF08 Benzo[a]pyrene SW8270 Yes SWS3IO Yes
LFO8 Berizo[b ]fluoranthene SW8270 Yes SWS3 10 Yes
LEOS Benzolg,h,i ]perylene SW8270 Yes SWS31O Yes
LF0S BenzoEk }fluoranthene SW8270 Yes SWS3 10 Yes
LFOS Chrysene SW8270 Yes SW8310 Yes
LF08 Dibenzo[a,h]anthracene SW8270 Yes SW8310 Yes
LFO8 Fluoranthene SW8270 Yes SWS3IO Yes
LFO8 Fluorene SW8270 Yes SWS3 10 Yes
LFO8 Indeno[1,2,3-c,djpyrene SW8270 Yes SW8310 Yes
LFOS Phenanthrene SW8270 Yes SWS31O Yes
LFO8 Pyrene SW8270 Yes SW8310 Yes
WPO7 Antimony SW6O1O Yes SW7041 No
WPO7 Lead SW6O1O Yes SW7421 Yes
WPO7 Silver SW6O1O Yes SW7761 Yes
WPO7 Chlordane SWSOSO No 5W8081 Yes
WPO7 Dieldrin SWSO8O No SWSOSI Yes
WPO7 p,p-DDE SW8080 No SW8081 Yes
WPO7 PCB-1260 (Arochlor 1260) SW8080 No SW8081 Yes
WPO7 1,2,4-Trichlorobenzene SWS2ÔO Yes SW8270 No
WPO7 1,2-Dichlorobenzene SW8260 Yes SW8270 No
WPO7 I,3-Dichlorobenzene SWSZ6O Yes SW8270 No
WPO7 1,4-Dichlorobenzene SW8260 Yes SW8270 Yes
WPO7 Naphthalene SW8260 Yes SW8270 Yes

U.S. Air Force Center for Environmental Excellence
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6i7:5 '21:?i
1-lydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.5
Surface Soil Detections
SWI{U 22/Landfill 4

NAS Fort Worth JRJ1, Texas
*L

AnMjte -i-t.y; B-f
:

'RRS-2 &21LC

BRGLTA4O1
.00 ft 1998-05-21

BHGLTA402
00 ft 1998-05-26

BHGLTA4O4
00 ft 1998-05-20

BUGLTA4OS
00 ft 1998.05-21

BHGLTA4O6
00 ft 1998-05-21

22035 22035 No Ha Ha na Ha Ha

056 06 Yes -- -- -- -- .-
5 85 585 Yes - - [05-3 F)] ((15.1 F)) ((15 F)] - -
233 233 Yes 54 9 811 88 44 51

102 102 Yes -- -- I - 049?
0556 0556 Yes -- -- -- -- --

167788

2586
N/A
2586

No
Yes

Ha

lOP
na

1881
Ha

1941
Ha

12SF
Ha

96?
1105 610 Yes 3SF 5SF 62F 53F 3SF
1737 130 Yes 61F 85 98 84F 94F
17717 N/A No Ha Ha 03 Ha Ha

3097 3097 Yes 10SF 7SF 82F -- ((34SF)]
3097 3097 Yes na HB Ha na Ha

3003 N/A No isa na Ha Ha 03
849 1400 No Ha Ha Ha Ha Ha

014 02 Yes 005 004F 005 002 F 003 F
1 46 5! No Ha Ha 03 Ha 03
146 200 Yes 41F ll2F 126F 114? SF
2895 N/A No Ha na Ha Ha Ha

0 907 5 Yes - - ((16.6 F)] ((7.5 F)) [(15.2 F)) - -
37300 N/A No na Ha 03 Ha na
2 43 2 43 Yes - - [(14.5 F)] (03.4 F)] - - - -
463
38 8

72
3100
N/A

Yes
Yes

21SF
32 1

358
30 6

364
32

252?
25 6

239?
(53.2)

25 Yes - - - - - - - - (28 5)
0 33 203 Yes - - - - - - - - - -
0 035 lOG Yes -- - - - - - - - -
0 33 410 Yes - - - - - - - - - -
1 7 N/A Yes -. - - -. - - - -

033 610 Yes 0094 F -- 0064 F 006SF 01 F
I 2 610 Yes Ha na 03 na Ha

033
0 44

31(X)

3100
Yes

Yes

02?
Ha

- -

Ha

0099?
Ha

015?
03

02?
03

033 033 Yes [(0.76)] - - ((0.45)1 ((1)] j(1.6)]
0039
0 33

0039
033

Yes
Yes
Yes

Ha

((0.76)]
H
- -

03

[(0.48)]
Ha

((Li)]
H3

(0.9)]]pyrene 0015 002 Ba 03 Ha Ha Ha

033
]tluoranthene 0012

033
0039

Yes
Yes

UI-lfla
- .
Ha

[(0.77)]
Ha

(0.5)]
H3

[(2.6)]
Ha

0 33
]perylene 005

310
310

Yes

Yes
(0.51)

Ha

- -
na

(0.39)
isa

(0.89)
na

(1.4)
na

0 33
]fluoranthene

039 Yes ((0.43)] - - 0 26 F ((0.66)] -

0011 039 Yes Ha Ha fla Ha na
bis(2-Ethylhexyflphthalate 033 06 Yes 006 F - - 0 067? 0078 F 0 042 F

0 33 ..i.2_. ..Xa.. (0.94) - - (0,58) (1.4) (2.1)
01 39 Yes Ha Ha isa Ha isa

033 033
002

Yes 013? -- 0073? 018? 027?
002 Yes Ha a Ha Ha Ha
0 33
033
014

41
410
410

Yes
Yes
Yes

0 04 F
(2.1)
Ha

- -
- -
Ha

- -

(L3)
isa

- -

(2.9)a
- -

(33)
na

033
O]4

410
410

Yes
Yes

0077?
Ba

--
113

0049?
isa

003SF
Ha

0052F
Ha

033
lndeno[1.2.3-ed]pyrene 003

033

033
0039

310

Yes
Yes
Yes

1(0.57)]
Ha

(1.2)

- -
Ha
- -

((0.4)]
Ha

(0.86)

((0.95)]
Ha

(L2)

((16)1
Ha

(1.5)
042 310 Yes Ha Ha Ha Ha 03
033
018

310
-im—-

Yes (1.6)
isa

- -
Ha

(1.3)
H3

(2.4)
Ha

(3J)
Ha

Notes
RRS-l = Risk Reducnon Standard I
RRS-2 = Risk Reduction Standard 2
Ba = Not analysed
N/A = Not applicable, no value
- - = Noi detected

F Esiimared value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above aBS-I are bold and are eHclosed in (parentheses)
Values above RRS-2 are bold and ate enclosed in Rparentheses and brackeis)]
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence
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(3"75 a14
HydroGeoLogic, lnc.—RFJ Solid Waste Management Untts 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.5
Surface Soil Detections
SWMU 22/Landfill 4

NAS Fort Worth JItH, Texas

Method Aoalyte JUtS-I

-

RRS-2
BIIGLTA4O6 Dup
00 ft 1998-05-21

BHGLTA4O6
00 ft 2000-01.04

BIIGLTA4O7
00k 1999-10-07

BRGLTA4O8 BHGLTA4O8 Pup
00 ft 1999-10-04 00 ft 1999-10-04

SW6OIO Aluminum 22035 22035 No ma ma ma ma Ba

SW6OIO Antimony 056 06
585

Yes -- ma na ma ma

SW6OIO Arsenic 585 Yes -- ma ma ma ma

SW6OIO Barium 233 233 Yes 58 8 ma ma ma ma

SW6OIO Beryllium 102 102 Yes 05F ma ma ma ma

SW6OIO

SW6O1O

Cadmrnm
Calcium

0 556
167788

0556
N/A

Yes
No

- -

ma

ma

ma

na

ma

ma

ma

ma

pa

SW6OIO Chromium (total) 2586 2586 Yes hF ma ma ma ma

SWoO1O Cobalt 1105 610 Yes 42 F ma ma ma ma

SW6OIO Copper 1737 130 Yes 121F ma ma ma ma

SW6010 iron 17717 N/A No ma ma ma ma ma

SW6OIO
SW7421
SW6O1O

Lead

Magnesium

3097 3097—
3097
N/A

Yes—
Yes
No

[(42.9 F)) [(41.5 J)J ma ma ma

30 97
3003

ma

ma

ma

ma

((81.5 F)]
ma

ma

ma

ma

ma

5W6010 Manamese 849 14W No ma ma ma ma ma

SW7471 Mercury 014 02 Yes 004 ma ma ma ma

SW6OIO Molybdenum I 46 51 No ma ma ma ma ma

SW6OIO Nickel 14 6 200 Yes 10 5 F ma ma ma ma

SW6O1O Potassium 2895 N/A No ma ma ma ma ma

SWGOIO Selenium 0 907 5 Yes - - ma ma ma ma

SW6OIO
5W6010

Sodium
Thallium

37300
2 43

N/A
243

No
Yes

ma

[(33.4 hO]

ma

ma

ma

ma

ma

ma

ma

pa

SW6OIO Vanadium 46 3 72 Yes 23 4 F ma ma ma ma

SWoOIO Zinc 388 3100 Yes (65.7) ma ma ma ma

SW9030 Sulfide 25 N/A Yes - - ma ma ma ma

SW8270 Naphthaleme 0 33 2(X) Yes - - ma ma (0.43) (0.62 33
SW8260 Tolueme 0005 100 Yes - - ma ma ma na

SW8270 2-Methylmaphihaleme 033 410 Yes - - ma ma 0 18 F 027 F
SW8270 4-Nitrophemol I 7 N/A Yes - - ma ma - - - -

SW8270 Acemaphthene 033 610 Yes 0 16 F ma ma (1.9 J) (2.42)
SW8310 Acemaphtheme I 2 610 Yes ma ma ma ma ma

SW8270 Amtbraceme 0 33 31W Yes (0.34 F) ma ma (43) (5.3 J)
SW8310 Amthraceme 0 44 3100 Yes ma ma ma ma ma

SW8270
SW8310 Bemzo[a lanthraceme

0 33 033 Yes [(1.9)1 [(2.2)] ma ((20 3)] [(19 3)]
0009 0039 Yes ma ma ma ma ma

SW8270

SW83IO
SW8270
SW8310

Bemzo[a ]pyrene
0 33
0015

033
002

Yes

Yes
[(2.2)]

ma

L(2.7)]
ma

ma

ma

[(20 3)]
ma

[(20 3)]
ma

Bemzo[b Itluorantheme
0 33 033 Yes ((3.4)] [(2.8)) ma [(29 2)] [(28 3)]
0012 0039 Yes ma ma ma ma ma

SW8270
SW8310
SW8270

SWS3IO

Benzo[g,h.a ]peryleme

Bemzo[k ]fluoranthene

033 310 Yes (1.9) ma ma (133) (103)
005
0 33
0011

310
039
039
06

Yes
Yes

Yes

ma

1(1.1))
ma

ma

1(2.9)1
ma

ma

ma

ma

ma

1(6.2 3)]
ma

ma

[(7 3)]
ma

SW8270 bis(2-Ethylhexyl)phthalate 033 Yes 0 061 F ma ma - - 009SF
SW8270

SW8310 Chryseme
033 3 9 Yes (2.5) (3) ma 1(20 3)) 1(21 3)]
01 39 Yes ma ma ma ma ma

SW8270
SW8310 Dibemzo[a,h ]anthraceme

0 33
002

033
002

Yes
Yes

[(0.38)]
ma'

((0.38 10]
ma

ma

ma
[(2.8 3)]

ma

[(2.6 3)]
ma

SW8270 Dibemzmfuran 033 41 Yes 0047 F ma ma (0.923) (1.33)
SW8270
SW8310

Fluoranthene
033 410 Yes (4.8) ma ma (603) (583)
014 4t0 Yes ma ma ma ma ma

5W8270
SW8310

SW8270
SW8310

Fluoreme

Indenoll .2.3-c, dipyrene

033 410 Yes 01 F ma ma (1.8J) (2.23)
014
0 33

410
033
0039

Yes
Yes

ma

((2)1

ma

((2)1

ma

ma

ma

RI! 3)1
ma

(U0 3)1
003 Yes ma ma ma ma ma

SW8270

SW8310
5W8270
sw83lO

Phemamthrene

Pyrene

0 33
042
033

310
310
310

Yes
Yes
Yes

(2.2)
ma

(4.2)

ma

ma

ma

ma

ma

ma

(263)
ma

(453)

(353)
ma

(453)
018 31C wr ma ma ma ma ma

F = Estimated value below reportimg limit amd above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold awl are emclosed In (paremtheses)
Values above RRS-2 are bold awl are enclosed in ((parentheses and brackets)]
All concemtrat,oms are in mg/kg

\Deiwerab)SthFCEE\DO2\Frnal R5\RO3-O5 648 Page 2 of 6 HydrooeoLogic. inc . si22Ioi

Notes
RRS-l
RRS-2
ma
N/A

= Risk Reduction Standard I
= Risk Reductiom Standard 2
= Not amalysed
= Not applicable, no value
= Not detected

U.S. Air Force Center for Environmental Excellence



HydroGeoLogic, lnc.—RFI Solid Waste Management UnrIs 22, 23, 24, and 25—Ntis Fort Worth iRE, Texas
Table 5.5

2i -

Surface Soil Detections
SWMU 22/Landfill 4

NAS Fort Worth JRB, Texas

:iv&;
).ihOa: h:ç1r1'-r

'\kitalyte . fRRS-r RRS.2
21IjjC BJIGLTA4O8

00 rf200OL0IOC
BHGLTA40L
00 rt2000-01-04

BIIGLTA41O
00 ft 200043-10

BHGLTA4IJ!
00 ft 2000-03-10

HIIGLTA412
COlt 200043.10

SW6OIO Aluminum 22035 22035 No Ba na na ma Ba

5W6010 Antimony 056 06 Yes ma na na ma isa

SW6OIO Arsenic 585 585 Yes isa 'Ia ma ma pa

SW6OIO Barium 233 233 Yes Ba ma ma in Ba

SW6O1O Beryllium 1 02 102 Yes ma Ba na na in
SWoOIO Cadmium 0556 0556 Yes in in na in ma

W6010 Calcium 167788 N/A No in ma in in in
W6010 Chromium (total) 25 86 2586 Yes in Ba Ba ma Ba

W6010 Cobalt 1105 610 Yes na Ba in Ba ma

SW6OIO Copper 1737 130 Yes Ba in ma Ba in
SW6OIO Iron 17717 N/A No in in in ma in

W6010
W7421

12ad
3097 30.97 Yes Ba in na in in
3097 3097 Yes in in na in isa

WoOlO Magnesium 3003 N/A No na Ba Ba Ba na

W60l0 Manganese 849 1400 No in Ba in in Ba

SW7471 Mercury 014 02 Yes ma ma ma ma ma

SW6OIO Molybdenum 1 46 51 No in in in Ba Ba

SW6010 Nickel 146 203 Yes Ba in Ba in in
5W6010 Potassium 2895 N/A No in in in in in
SW6O1O Selenium 0 907 5 Yes in na in Ba in
SWÔOIO Sodium 37300 N/A No Ba Ba Ba ma in
SW6OIO Thallium 243 243 Yes ma ma in in na

SW6OIO Vanadium 46 3 72 Yes ma Ba in Ba Ba

SW6OIO Zinc 388 3100 Yes Ba na Ba Ba in
SW9030 Sulfide 25 N/A Yes in ma ma in Ba

SW8270 Naphthalene 0 33 200 Yes in in in Ba in
SW8260 Toluene 0005 10) Yes Ba Ba in ma in
SW8270 2-Methylnaphthaleme 0 33 410 Yes in in na ma ma

SW8270 4-Nitrophemol I 7 N/A Yes ma ma ma ma ma

SW8270 Acenaphthene 0 33 610 Yes in in na na in
SW8310 Acemaphthene 1 2 610 Yes Ba na .. .. 0086 F
SW8270 Anthraceme 0 33 3100 Yes ma ma na ma ma

SW83IO Amthracene 044 31CC) Yes ma in 000)83? .. 00054!'
SW8270
5w8310 Bemzo[a]anthracene

0 33
00)9

0 33fl5i Yes
—va-

1(18)] [(34)]
in

in
00044?

ma

0 0087 F
Ba

(0.024)
SW8270
sw8310 Benzo[a]pyrene

0 33 0 33 Yes ((19)] ((37)] in in in
0015 —i-or ma in 00072 F 0013 F ((0.037)]

SW8270
SW8310

bBcmzof I UOThfl ene
0 33 033 Yes [(23)] [(39)3 in in ma

0012 0039 Yes ma in 00056 F (0.014) (0.036)
SW8270
swS3lO Benzo[s,hj]perylene

033 310 Yes in in in Ba in
005 9Th Yes in na 000SF 0013 F 0 022 F

SW8270
SW8310

/fl th'lao1 3 uoran ene
033 039 Yes ((16)] ((22)] pa ma ma

0011 ....X9.-. 00037 F 00)83 F (0.02)
SW8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes Ba in in in Ba

5W8270
SW8310

Ch sene' 0 33 ..i..2._. Yes 1(19)) 1(38)) Ba Ba ma

01 39 Yes in in 0006!' 0012!' 003!'
5W8270
SW8310

Dbe r h1 thi nzo1a, jan racene
033 033 Yes ((2)] [(4.9)] in Ba Ba

0 02 002 Yes ma ma 0 0393 F . - [(0.045)]
SW8270 Dibenzofiiran 033 41 Yes ma in ma in in
5W8270
SW8310

Fluoran ene 033 in in in in in
014 410 Yes in in 001SF 0029? 0083!'

SW8270
SW8310

Fluorene 033 410 Yes ma ma ma in in
014 410 Yes in in 00051? 0012? 00092?

5W8270
SW83l0

Indenoll 2 3-c dl rena. py
033 033 Yes [P3)] [(25)3 na in ma

003 0039 Yes ma pa 00366? 0012? 0027F
SW8270

SW8310
Ph inmllie

033 310 Yes in in ma in Ba

042 310 Yes isa ma 0.0044? 0038? 003?
SW8270
sw8310 ,yreme

033 310 Yes ma ma in in in
018 —nb—- —wi-- in 0021!' 0022!' 0073!'

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)
Values above kitS-I are hold and are enclosed in ((parentheses and brackelsfl
All concentrations are in mg/kg

M \DelivtrableMFCEE\D02\FIxial RFiR05-Ol 648 wpd Page 3 of 6 HydroGeolagic, Inc , 5/22/01

Notes
RRS1
RRS-2
in
N/A

Risk Reduction Standard 1
= Risk Reduction Standard 2

Not analysed
Not applicable, no value
Not detected

U.S. Air Force Center for Environmental Excellence



675 2,16
HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.5
Surface Soil Detections
SWMU 22/Landfill 4

NAS Fort Worth JRB, Texas

Method

-

Analyte
,
MRS-i RRS-2

THGLTAOO1
00 Ct 1997,08.21

THbLTA0O2
00 ft 1997-06-21

THGLTAOO2 Pup
00 ft 1997-08-21

TILGLTAOO2
00 ft 2000-01-04

THGLTAOO3
00 ft 1997.08.21

SW6OIO Aluminum 22035 22035 No 22500 8410 7560 Ba 6010
SW6OIO Antimony 056

585
06 Yes 036? 046F 033? Ba 044?

SWäOlO Arsenic 585 Yes 371 41 391 isa 531
SW6O1O
SW6010

Barium

Beryllium

233
102

233
102

0556

Yes
Yes

715
066

565
055

516
045

na
na

571
042

SW6OIO Cadmium 0556 Yes 028? 034F -- isa --
SWoOIO Catcuxttt 167788 N/A No (178000) 115000 93900 Ba 81800
SW6OlO Chromtum(total) 2586 2586 Yes 112 99 85 isa 78?
SW6OIO Cobalt 1105 610 Yes 4? 48? 37? ma 39?
SW6OIO 1737 130 Yes 55? 64? 61? isa 66F
SW6OIO Iron 17717 N/A No 12200 l2 9740 na 10300
SW6O1O
SW7421

3097 3097 Yes 98 17 171 isa 121
3097 3097 Yes na Tm Tm Ba na

SW6010
SWOOIO

Magnesium
Manganese

3003
849

N/A
1400

No
No

2180)
202

1720 J
369

1480 J
291

Tm

na
1230
365

SW7471
SWOOIO

SW6OIO

Mercury
Molybdenum
Nickel

014
146
146

02
51
200

Yes
No
Yes

0012?
047F
95?

0026?
05SF
105 F

0024?
043?

SF

isa
na
isa

0011?
064?
82?

5W6010 Potassium 2895 N/A No 1490 1050 969 Ba 787
SW6010 Selenium 0907 5 Yes -- -- -- isa --
SW6O1O Sodium 37300 N/A No 60 615 571? Ba 545?
SWÔOIO Thallium 243 243 Yes -- -- -- na --
SW6OIO Vasiadsum 463 72 Yes 237 235 199 Ba 197
SW6OIO
SW9030

Zinc
Sulfide

388
25

3100
N/A

Yes
Yes

194
na

202
ma

203
ma

na
na

295
ma

5W8270 Naphthalene 0 33 200 Yes - - - - - - Ba - -

SW8260 Toluene 0 005 100 Yes - - - - - - Tm (0 006)
SW8270 2-Methylnaphthalene 0 33 410 Yes - - - - - - na - -

SW8270 4-Nitrophenol I 7 N/A Yes - - - - - - na --
SW8270 Acenaphthene 033 610 Yes -- 033 F - - na 026?
SWS3IO Acenaphthene 1 2 610 Yes Ba Tm isa Ba na
SW8270
SWS3IO

Anthracene
ABthracene

0 33
0 44

3103
3160

Yes
Yes

- -
Ba

(0.83 F)
Tm

- -
na

Ba

isa
(0.64 F)

Ba

SW8270
5w8310 Benzo[a]anthracene

0 33
0

033 Yesv-
- -

Ba
[(2.8 Ffl

Tm

((1.6 1)1
Ba

- -
isa

[(2.4 F))
Ba

SW8270
sw8310 Beiszo[a]pyrene

033 033 Yes 0055 F [(31)] - - -- [(2.71)]
0015 —for wi- Ba Tm Ba 113

SW8270
SWS3IO

Benzo[bltluoraBthene

Benzo(g,h.i]perylene

033 033 Yes 0076 F r()1 - - - - [(3.4)J
0012
033

0039
310

Yes
'YS

ma

0042?
isa

(2.1 F)
Tm

--
Ba

isa

Tm

(21)
005 9 ma Ba Ba isa ma

SW8270
SW8310

Benzo[k]fluoranthene
033 039 Yis isa Tm Ba -- 113

0011
06

—v— Ba Ba 114 Eta

SW8270 bis(2-Ethylhexyl)phthalate 0 33 Ye '. -- -- Ba - -
SW827o

Chrysene
033
01

39
—ir

Yes
wr-

0054F- (3.21)
Tm

(1.8)
114

--
113

(2.8 F)
Ba

SW8270
SW8310 Dibenzo[a,h]aBthracene

033 033 Yes -- 026? -- -- --
ooz '151

41
W ma ma isa Ba Ba

5W8270 Dibenzofiiran 033 Ye -. - - - - Tm --
SW8270
5w8310

Fluoranthene 0 33 410 Yes 0 12 F (8.5) -- isa (6.83
014 410 Yei Ba Tm Ba Tm Ba

SW8270

SW8270
5w8310 tBdeno[1.2.3-c,d]pyrene

033 410 Yes - 032? -- Ba 024?
0 14
033
003

410
033

Yes
Yes

Wi-
Ba

004?
ma '

Ba

[(2.2F)J
isa

Tm
- -
Tm

Ba
--
Ba

Tm

1(21)1
Ba

SW8270 0 33
042

310
310

Yes
Yes

0 057 F
isa

(4.9)
Ba

- -
Ba

Tm

isa
(4)
l.a

Pyrene
0 33
018

310
310

Yes
Ye5

-.
B4

(6.5)
isa

(3.3)
Tm

Tm

Ba
(5.3)

113=
Notes
IUtS-I = Risk Reduction Siandard I F = Estunaced value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
Tm = Not analysed VaLues above MRS-I are bold and are enclosed ni (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)).-. = Not deteeted All coiscentranons are in mg/kg

U.S. Air Force Center for Environmental Excellence
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875 217
HydroGeoLogic, Inc. —RFJ Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.5
Surface Soil Detections
SWMU 22/Landfill 4

NAS Fort Worth .11th, Texas

sf Z2rJtP ;Aemal RR8-11 zliRS.2
12E TRGLTA0O3

oft 2000.01.041
T11GLTA004.
00 ft 1997-08-21

T1IGLTAO05
OOit 1997-08-22

'TIIGLTAOO6
00 ft 1997-08-22

THGLTAOO7
00 ft 19t7-0S-22

SW6OIO
SW6O1O

Aluminum

Antimony

22035
056

22035
06

No
Yes
Yes

na
ma

9920
033?

7250
035 F

6290
034F

4880

[(0.651)]
SW6OIO Arsenic 585 585 ma 31 43 363 351
SW6OIO Barium 233

1.02

na 517 496 444 403
SW6O1O Beryllium 1.02 Yes na 06! 044 038 033 F
SW6OIO Cadmium 0 556 0 556 Yes ma - - - - - - [(0.73 F)]
SW6O!0
SW6OIO

Calcium
Chromium (total)

167788

2586
N/A
2586

No
Yes

na
na

l0(X
98

84700
8!

56500
7F

(176000)
86

SW6O1O Cobalt 1105 610 Yes na 46? 38? 32F 23?
SW6O!0 Copper 1737 130 Yes na 75 (17.4) 82 58?
SW6OIO Iron 17717 N/A No isa 11600 4830 8570 7400

SW7421
Lead

3097 3097 Yes na 87 104 65 ((32.2))
3097 3097 Yes us ma ma na na

SW6O1O Magnesium 3003 N/A No ma 19101 13701 11031 16401
SW6OIO Manganese 849 1400 No na 162 240 227 204
SW7471 Mercury 024 02 Yes isa - - 0021 F -- 0015?
SW6OIO Molybdenum 146 51 No ma 021? 025? 025 F 058?
5W6010 Nickel 146 203 Yes ma 105? 85? 71? 61F
SW6O1O

SW6010
SW6OIO

Potassium
Selenium
Sodium

2895
0907
37300

N/A
5

N/A

No
Yes
No

na
.

na

1230

467?

813.
407?

707
.

342 F

996

138

SW6OIO Thallium 2 43 243 Yes ma -- - - . - -
SWOO1O Vanadium 463 72 Yes us 212 183 165 148
SW6OIO Z]nc 388 3103 Yes na 177 185 134 245
SW9030 Sulfide 25 N/A Yes us ma us us ma

SW8270 Naphthaleme 0 33 200 Yes isa - . - . -
SW8260 Toluene 0 035 ii)) Yes isa - - (0.022) . - .

SW8270 2-Methylnaphthalene 0 33 410 Yes us - - -- - - - -

5W8270 4-Nitrophenol 17 N/A Yes ma -- 016? -- --
SW8270 Acenaphthene 0 33 610 Yes ma - - -. - - -
SW8310 Aceruphthene 12 610 Yes as us isa us us
SW8270 Antbracene 033 3100 Yes us - - - - - . -
SW83IO Anthracene 044 3100

033
Yes ma na ma ma ma

5W8270
SW8310 Benzo[a ]anthracene

033 Yes [(0.56)] - - .. [(1.1 F)]
0039 0039 Yes as isa us as us

SW8270
SW8310 Benzojajpyrene

033
0015

033
002

Yes
Yes

[(0.61)1
us

..
ma

004SF
ma

- -
isa

[(1.4 F))
as

SW8270
SW8310 Benzo[i, ]uluoranthene

0 33 033 Yes [(0.62)] -- - - - - [(1.8 F)]
0012 0039 Yes ma ma na ma isa

SW8270
SW83I0
5W8270
SW8310

Bemzolg/i,z ]perylene

Bemzo[k)fluoranthene

033 310 Yes na 0032F 0052F 0031? (1-IF)
005
0 33

310
039

Yes
Yes

isa

[(0.75)]

isa

ma

isa

us
ma

us
ma

us
0011 039 Yes ma ma na us Tm

SW8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes ma - - - - - - .
SW8270
5W8310
SW8270
SW8310

Chrysene

Dibemzo[aja ]anthracene

033 ._2i_ (0.71) - - 0032 F (1.41)
0 I
033

39
033

Yes
Yes

ma.. ma
--

ma-. ma
.-

us
02SF

002 002 Yes as isa as isa ma

5W8270 D,benzofijran 0 33 41 Yes isa -- - - . - . -
SW8270
SW8310
SW8270
SW8310

Fluoranthene

Fluorene

033
014
033
014

410
410
410
410

Yes
Yes
Yes
Yes

us
us
ma

isa

--
ma

--
us

-.
as
--
us

--
ma

.-
us

(3F)
isa
--
isa

SW8270
SW8310 lndeno[l,2,3-e,d]pyren&

033 033
0039

Yes [(0.45)] -. 0048? .. [(1.1 F))
003 Yes us ma us ma isa

SW8270
SWS31O

Phenanthrene 033
042

310
310

Yes
Yes

as
as

.-
isa

0047?
as

.-
ma

(1.1 F)
ma

SW8270
SW8310 P)freise

033
018

310 Yes
—iir—wr

isa
ma

--
ma

--
na

--
us

(2.6F)
na

Notes
RRS-1 = Risk Reduction Standard 1
RRS-2 = Risk Reduction Standard 2
ma = Notanalysed
N/A = Not applicable, no value

Not detected

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-l are hold and are enclosed us (parentheses)
Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)]
All concentranons are in mg/kg

U.S. Air Force Center for Environmental Excellence

PA De1,vctab1es\AFCEED02Wrna1 Rfl\Ros-O1 s , Page 5 of 6 IlydroGeoLogic. irE , 5/22/Ol



675 218
1-lydroceoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24,

Table 5.5

and 25—NA S Fort Worth JRB, Texas

Surface Soil Detections
SWMU 22/Landfill 4

NAS Fort Worth JRB, Texas

Method Analyte

'
RRS-1 RRS-2 p](

TIIGLTAOO8
00 ft 199748-22

THGLTAOO8
00 ft 2000-01.04

TRGLT 4009
00 ft 1997-08-25

TUGLT 4010
00 ft 1997-08.25

Aluminum 22035 22035 No 6580 na 4(XX) 1830

Antimony 056 06 Yes 042? ma -- --
Arsenic
Barium

Beryllium

585
233
102

585
233

102

Yes
Yes

Yes

383
45 4
042

ma

ma

ma

191
36 I
047

521
32 8

021 F
Cadmium
Calcium

0556
167788

0556
N/A

Yes
No

052?
(183000)

ma

in
--

(233000)

--
12800

Chrorniurn(toial) 2586 2586 Yes 85 isa 62? 3F
Cobalt 1105 610 Yes 3F ma 28? 24?
Copper 1737 130 Yes 128 ma 58F 27?
Iron

32nd

17717
3097

N/A
3097

No
Yes

8170
29.7

isa

ma

4650
1051

5390
431

3097 3097 Yes ma ma in in
Magnesium 3003 N/A No 19803 isa 1810 365

Manganese 849 1400 No 222 ma 1081 3053
Mercury 014 02 Yes 0091 ma 00261 - -

Molybdenum 146 5! No 051 F na 04! F 045?
Nickel 146 200 Yes 69F in 72F 46?
Potassium
Selenium
Sodium
Thallium
Vanadium

2895
0 907
37300
243
463

N/A
5

N/A
243
72

No
Yes
No

Yes
Yes

1240
- -

99 3
--
185

ma

ma

in
in
ma

7761
- -

97 3
--

209

365 F
- -
- -
--

113
Zinc 388 31(X) Yes (43.1) ma -- 731
Sulfide

Naphthalene

25
0 33

N/A
2(1)

Yes

Ye
ma

- -
ma

ma

ma

-.
ma

- -

Toluene 0 035 100 Yes - - ma - - -.
2-Metlsylmaphtha!eme 0 33 410 Yes - - in - - - -

4-Nii,ophenol 1 7 N/A Yes -- isa - - - -

Acemaphtheme 0 33 610 Yes -- ma - - - -

Acenaplsthene I 2 610 Yes ma ma ma ma

Anthracene 033 3100 Yes 02SF isa - - - -
Anthracene 044 3100 Yes ma ma ma ma

Benzo[a]amthracene

Bemzo[a]pyrene

0 33
0 039
033

0 33

033

Yes
Yes
Yes

((2.4 F)]
ma

[(3.2 F)]

[(1.9)]
ma

[(2.2)]

- -
ma
- -

0 16 F
ma

021 F
0 015 —or —va in ma isa isa

Benzo[b]fluoramthene
0 33 0 33 Yes [(4:6)) [(2.7)1 - - 0 29 F
0012 0039 —vr ma ma ma ma

Bemzo[g,h,i}perylene
033 310 Yes (2.9F) isa -- 017?
oos 9Th v ma

Bemzo[k]tluoramthene
0 33
00!!

039
—ww-
'06

Yes
Yes

iia
ma

((1.9)1
in

ma

ma

ma

ma

bis(2-Ethylhexy!)phthalate 0 33 Yes - - ma - - - -

Chrysene
0 33
01

3 9
—rr

Yes (3.3)
ma

(2.5)
ma

- -
ma

- 0 22 F
ma

Dibenzo[a,h]amtlsracene

Dibenzofuram

0.33 033 Yes 016? 022 F -- 0039F
002
0 33

-ior
41

—v
Yes
Yes

:t -- - -

Fluorantheme
033 410 (1) ma - - (0-46 F)
014 410 Yes ña in ma in

F!uorene
033 410 Yes -- in -- --
0 14 —im— Yes ma ma ma in

Imdeno[l.23-c.d]pyrene

eth
0 33
003
033
042

033
0039
310
310

Yes
Yes
Yes
Yes

[(tsr))
ma

(17F)
in

j(1.5))
ma

in
ma

- -
ma
--
ma

0 17?
ma

014?
ma

033 310 Yes (54) ma - - (0.4 F)
018 —iir Yes ifa ma ma ma

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)]

All concentrations are in mg/kg

M \Deliverables\AFCEE\2\Final RFI\RO5-0I 648 wpa Page 6 of 6 HydroGeoLng,c. Inc 5/22/Oi

Notes
RRS-l
RRS-2
ma

N/A

= Risk Reduction Standard I

= Risk Reductiom Stamdard 2
= Not analysed
= Not applicable, no value
= Not detected

U S. Air Fake Center for Environmental Excellence



HydroGeoLogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth JRB, Texas
Table 5.6 r

Subsurface Soil Detections 6 7 3 2 1 5
SWMU 22ttandfill 4

NAS Fort Worth JRB, Texas

Aaialfle
- BHGLTAt BHGLTA4BI BIIGLTA1 BHCLTA2 BHGLTA2

RRS-l RRS-2 Aoj( 05 ft 1998-05-21 loft 1998-05-21 15 ft 1998-05-21 05 ft 1998-05-26 lOft 1995-05-26
20260 20260 No isa in in isa na

0711 0712 Yes - - - - -- - - - -

658 658 Yes 3ff -- 26ff [(I6Ffl ii F
1281 200 Yes 131 188 56 655 36
113 II) Yea •- -- -- 086 --
0 59 0 59 Yes - - - - - - - - -

272000 N/A No in na ia in in
8631 8631 Yes 4ff 2SF 32F [(165J)] 34F
619 610 Yea 2SF 23F HF (81) 19F
1372 130 Yes 27ff lIE 19ff 88 2ff

17469 N/A No isa in in isa in
-. -- -- 53ff

1296 1266 Yes na isa na 03 in
2420 N/A No na isa in in isa

3517 1400 No nsa isa in in in
0035 02 Yes - - - - -. - - - -

893 51 No in isa in isa in
1976 200 Yes 42ff 35ff 2SF 136ff 23F
1717 N/A No in isa isa in in
0383 5 Yes ((57F)j (SF) (3SF) [(5235)1 I(53F)]
0 128 SI Yen - - - - - - - - - -

No isa in Os in isa

IS IS Yes -- -- -- [(175)1 --
374 72 Yes 93 6ff 6ff 357 7!
353 3100 Yet 62 56 53 26 59
25 N/A Yes - - - - - - - - - -

0609 02 Yes -- -- .. -- --
0 0! 0 0! Yes - - - - - - - -

0003 0084 Yes -. - - - - - - - -
I I Yes -- -- -- -- --

0002 7 Yes isa in isa in in
0607 N/A No isa in in in isa

0002 60 Yea in in in isa isa

0003 N/A No in eta eta ma isa

0006 N/A Yeis in isa isa in in
0002 75 Yes isa isa isa isa in
0005 N/A Yen - - - - -. - - - -
0005 lJ) Yet -- -- -- -- 0005
0 033 70 Yes - - - - - - -.

-
- -

0008 N/A No isa isa in isa in
0005 1000 Yes -- -- -- -- --
0005 6100 Yes - - - - - - - - -

0002 05 Yes -. - - - - - - - -

0602 200 Yet isa in in in isa

0 33 200 Yes - - - - - - . - . -
0005 l Yes - - - - .. - - - -

0 005 0 5 Yes •. - - - - - - -.
0 005 I® Yea - - - - - - - - -
033 410 Yea - - . . - - . - - -
82 680 Yeis in isa isa in in

044 3100 Yes in isa isa isa in
033 033 Yes -- -- -- -- --

—-— —-j—— —r-— eta isa in isa isa

033 033 Yen -- -- -- -- --
mir mir

033 033 Yes -- -- -- -- -— —
00820039 Yea in isa isa in in
005 310 Yes in in isa in in

..12L .1!L. - - - - - - - - - -

OOU 039 Yea isa in in in isa

033 2 Yes - - - - - - - - - -

033 06 Yea 0061 F -- -- 023ff 022ff

IL -- -- -- -- --
08 39 Yen in in in isa in
002 002 Yes in in isa in in
033 41 Yes -- -- -- -- --

:°2L ._±!_ -- - - - - - - . -

in isa in isa

033 033 Yea -- -- -- -- -.ir -. in

°2L .2!L .i!L - - - - - - - - - -

A__a__i!L. in in in in in
033 330 Yes - -- -- -- --

in in in in isa

F Essimased value below reporting limit and above the MDL
1 Enilmaied value above rtporuiisg limit
Valuen above RRS-l are bolt! and are enclosed in (parentheses)
Values above RRS-2 are bolt! and ale enclosed in ffpareisthesea and beaclteia)I -
All costentrationa ale in mglcg

phthalaic

lasllseoceise

Starsdaed I

Standard 2

no value

U.S. Air Force Center for Environmental Excellence

M \Deliverables\AFCEE\002\Final RFI\R05-Ol 648 sa Page 1 of 11 HydeoGeoLogic. Inc , 5/22/01



HydroGeoLogic, Inc. —EFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.6

6 7 5 2 2 0 Subsurface Soil Detections
SWMU 22fLandflU 4

NAS Fort Worth JRB, Texas

Analyte RRS-l RRS-2
?'

1LX
BHGLTA4O2

55 ft 1998-03-26
BHGLTA4O3

03 ft 1998-05-20
BHGLTA4O3,

05 ft 2000-0145
UHGLTA4O3

20 ft 2998-06-03
BHCLTA4O3

25 I) 1998-06-03
20260 20260 No na ha na na na

0712 0712 Yes -- -- ha -- --
658 658 Yen -- 59F na ((561fl1 --
1281 200 Yes 57 368 Isa 776 44
1.13 113 Yen -- 04 na 093 --
059 059 Yes 037F -- ha -- --
272 N/A No na isa na na ha

1631 1631 Yes 29F 75J isa [(174)1 3F
6)9 6)0 Yes -- 31F ha (52F) 22F
1372 130 Yea 97 SIN n-a 77F --
17469 N/A No na ha ha ha ha

1266 1266 Yes 9F 59F ha iF 2SF
1296 1266 Yen isa isa isa nsa ns
2420 N/A No isa ha ha 55 na

3507 1460 No ha ha ha ha ha

0035 02 Yes 002 F (014) ha - - - -
193 51 No ha ha ha ha ha

1976 200 Yen 24F 33F ha 16SF 24F
1717 N/A No ha ha ha ha ha

0313 5 Yes (41F) •- [(157flJ k53F)l
0128 51 Yes -- -- ha -- --
53200 N/A No ha ha ha ha ha

15 IS Yen -- ((7}1J ha 1(29201 ((510J
374 72 Yes 7 171 ha (4081) 78/
313 3100 Yea 125 191 ha 285J 53J
25 N/A Yes - - - - ha - - - -

0009 02 Yen - - (0 11) isa isa isa

00) 001 Yes -- 5(0006)5 sn ass

0003 0084 Yes -- (0067) ha ha ha

1 1 Yes - - - - ha ha ha

0002 7 Yes isa ha ha ha isa

0007 N/A No na ha ha ha ha
0002 60 Yen ha ha ha ha ha

0003 N/A No ha ha ha ha ha
0006 N/A Yes ha ha ha ha ha

0002 75 Yes ha ha ha ha na

0005 N/A Yen -- -- ha -- --
0005 l Yes (0 006) -- ha (0 13) (0 069)
0 70 Yes ha -- --

N/A No ha ha ha ha ha

(Siam of isomers) 0005 1 Yes -- - - ha - -

6100 Yes - - -- ha (0 022) . -
0 0. Yen - - 0002 ha - - .-

200 Yes ha ha ha ha ha
033 200 Yes -- -- ha -- 0036F
0005 l Yes •- -- ha - -
0005 05 Yen - - - ha - - - -
0005 500 Yes -- - nsa (0011)
033 410 Yes .. ha - 0054 F
12 610 Yes ha ha ha ha ha

044 3100 Yes ha 55 ha ha ha
033 033 Yes -- -- ha -- --i- iiw vr ha ha ha ha na
033 033 Yes -- -- ha -- 0043F

—wi— —iii-- —vi ha ha ha ha ha
033

0012
033—
0039

Yes

Yes

.- -- ha •- OO7lF
ha ha ha ha ha

005 310 Yes ha ha ha ha ha
033 039— Yes— -- -- ha -- --

0011 039 Yes Pa Isa I'3 ha ha

phthalanc 20)) Yen .- -- ha - •.
06 Yes Oil F 0 1SF nsa - -

0 39 Yes . ha -- 0064F
39 Yes ha ha ha ha ha

002 002 Yes ha ha ha ha 555

033 41 Yes .- -- ha

033 410 Yes • Pa - - 0 046 F

OJL 410 Yen ha isa ha ha ha
033— — 033— Yes— -- .- ha -- 004F
003 0039 Yes ha ha ha ha ha

022— 310 Yes -- .- ha -- 007SF
310 Yen ha ha ha ha isa

0 310 Yea .- -- 555 -- OOS2F

Standard I

018 310 Yen ha ha ha ha ha=
F Euuimased value below reporting limit arel above the MDL

Sundard 2

value

1 — Eininsaied value above reporting llnsii
Values above RISS-l are bold and ate enclosed In Qanvnthcses)

Values above RRS-2 are bold and ale enclosed in (aeenthenes nnd brackelift

All cosnceneratss.sn are inn mgfln$

US. Air Force Center for Environmental Excellence
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1-fydroGeoLogic, Inc. —RFI Solid Waste Management Units 22 23, 24, and 25—NAS Fort Worth iRS, Texas

Table 5.6
Subsurface Soil Detections 6?5 '2 2 1

SWMU Z2fLandfill 4
-

NAS Fort Wortb JRB, Texas

nJ1
!4e(bod

>"I 'Aal$e °
7'
RRS.l 'kitS-i

V2ir
jpJ5

BHGLTA404;
656(1998.05-20

:BHGLTA404/
10 ftl998.0520

BIIGLTA4Q4I
15 ft 1998-05-20

BHCLTA4O4-
20 ft 1998.05-20

BIIGLTA40S
05 ft 1998.05-21

SW6OIO Aluminum

Antimony

20260
0712

20260
0712

No
Yes

na

- -
flu

- -
fl2

- -
in
..

in
- -

W6010 Arsenic 658 658 Yes [(1591)1 -- 2ff -- --
W6010 Banum 1281 200 Yes 107 63 75 27 636

W60I0 Beryllium 113 113 Yes I . - . - - - - -

W6010 Cadmiisrn 059 059 Yes .- -- .- -. .-
SW6OIO Calcium 2720 N/A No na flu in isa in
W6010 Chromium(ioual) 1631 1631 Yes 1(2273)1 32F 23F 22F II 9F

Cobalt 619 610 Yes 48F 13F 14F OIIF 3F
W60l0 Ccçper 8372 130 Yes 9SF ISP 2F hF 76F' Iron 57449 N/A No na isa isa isa 112— Leda 1266 1266 Yes SF 2SF 27F -- --

2 in Ba

W60l0 Magnesium .1L_ ..i2__ in Ba isa Ba

W60 10 Manganese 3587 1400 No isa isa in in isa

W7471 Mercury 0035 02 Yes (055) -- -- -- --
W6010 Molybdenum 193 51 No in in isa na flu

W60l0 Nickel 5976 202 Yes l43F 22P 21F 14F 57F
SW6OIO Poiasuum 1117 N/A No Ba isa isa in in
SW6050 Selenium 0313 5 Yes •- -- -- -- --

W6010 Silver 0128 51 Yes -- -- -- •- --
SW6010 Sodium 53200 N/A No in Ba isa in in
SW6OIO Thulium is IS Yes 1(12 31)] - - - - - - - -

SWEOIO Vanadium 374 72 Yes (44) 66 64F SF 214F
5W6010 Zinc 313 3100 Yes (34.2) 44 53 37 216
SWSO3O Sulfide 25 N/A Yes -- -- -- -- (305S)
SWIOSI Chlordane 0009 02 Yes -- -. -- -- .-
SWIOSI Dieldnn 001 001 Yes -- -- .. -- --
SW8050 pp-DDE 0023 0084 Yes -- -- -- -- --
SWSOSI PCIl-1260 I I Yes -- -- -- -- .-

W8260 l.2,4-Tnchlorotenzene 0002 7 Yes in Ba in in isa

SW8260 l,2,4-Tnmeibylbenzene 0007 N/A No in Ba Ba in in
SWS26O I 2-Dichiorubasrene 0022 60 Yes isa isa isa in flu
SWS260 I.3.5-Trimetlsylbenaene 0003 N/A No isa in flu in isa

V8260 l,3-Dichlorotcozese 0006 N/A Yes in in na na flu

W8260 l.4-Dichlombenzeoe 0002 75 Yes in in isa isa isa

SW8260 2-ilexanone 0025 N/A Yes - - - - - - - - (6007)
SWS2SO Acesone 0025 l Yes - - (0 508) (0 009) (0 01) (0 063)
SW8260 Ethylbenzene 0023 70 Yes - - - - 0002 F
W82W leylbenzene 0008 N/A No in isa in isa isa

5W8260 m-&p-Xyleoe(sumofi,omeru) 0005 1000 Yes -- -- -- -- -.
SW5260 Methyl ethyl ketone 0025 6102 Yes -. - - - - - (0013)
SW8260 Methylese chlonde 0022 05 Yes -- - - 0 602 0 022 --
SW5260 Nsphthalene 0002 200 Yes in in in na in
5W8270 Naphthalene 033 202 Yes - - - - - - - - - -
SWI26O o-Xyleoe 0005 1060 Yes -- -- -- -- --
SW8260 Tesrachloresethene 0 025 0 5 Yes . - - - - - ..
SW526O Toluene 0 005 I® Yen - - - - - - - - . -
SW8270 2-Methylinphthalene 033 410 Yes - - - - - - -. - -

SW8310 Aceinphthene 12 610 Yes in Ba isa in in
SW53IO Anthracene 044 3100 Yes in in Ba in isa

W8270—
!!�&_ Beslololaisiliracese

033— 0)3— Yes— .- -- -- -- --
0039 Yea in in isa isa isa

W8270—
SWS3IO

Benzo[o)pyrene
033—
0015

033—
002

Yes—
Yes

-- -- -- -- --
in Ba in Ba in

W8270—
W8310

Beszolblfluonnitseeie
033—
0012

033— Yei—
Yes

-- -- -- -- --
0039 in in Ba in in

SW8310 Benzolg.h.i )pesyieoe 005 310 Yes in in in in in
W8270iiio s(k 1e 033 039 Yes -- -- -- -- --

ww in Ba Ba in
W8270 Bereyl butyi phthalaie 033 2C Yes - - - - - - - - -

SW5270 biu(2-Ethyihexyl)phlhalale 033 06 Yes (0 34 F) - - - - 0 29 F - -
SW5270
.W83l0 Ouyseise —122_ -- . - - - - - ••

Cl 39 Yes in Ba iU Ba in
SWS3IO Diberiw[a,hlanchncene 002 002 Yes in in Ba isa in
SW8270 Dsbeszofliran 0 33 48 Yes - - - - -• - - --
5W5270
SW53i0

Flsorastlieise
410 Yes - - - - - -

014 410 Yes in isa in in in
5W8270

SW83l0 lndeno(l,2,3-c.dlpyreoe
033—
003

033— Yes—
Yes

-- -- -- -- --
0039 in in Ba isa in

SW8270
SW5310

plseinnthrene 12�_ 310 - - - - - - - - -
042 310 Yes in in in in in

5W1270 033 310 Yes -. -- -- --
SW8310 018 38° Va in in Ba Ba in
Notes
RRS-I - Risk Reducussi Siasdard I F Esuimased value below reporong limit and above the MDL

RRS-2 — Risk Reducsaos Standard 2 J — Esuimased value stsove rsporsisg limit
in — Not ainiyued Values above RRS-1 are bold sedate enclosed us (parentheses)
N/A — Not aIicable, so value Values above RRS-2 are bold and are enclosed in [(parentheses and brackels)l
- - = Not desected All cosseeninslons are in mg&g

U.S. Air Force Center for Environmental Excellence

M \Deliverables\AFCEE\DO2lFinaI RF1\R05-01 s Page 3 of 11 HydroGeologic, Inc • 5/22/01



HydroGeoLogic, Jnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Teras
Table 5.6

6 7 5' 2 '2 2 Subsurfac Soil Detections
SWMU 22/Landfill 4

NM Fort Worth IWO, Texas

Method Analyte RRS.I

'
RRS.2

'
App IX

BHGLTA4OS
lOft 1998-05-21

BIIGLTA4OS
IS ft 1998-05-21

BHGLTA4O5
20 U 1998-05-21

BHGLTA4OS
25 ft 8998.06-04

BHGLTA4OG
05 ft 1998.05-22

Atumiitum 112 on on 52 on

SW6010 Artlinsony 0712 0712 Yet •. . - - - - -
5W6010 Arsenic 658 658 Yes I(106F)) -- .- -- fl19flJ
sW6010 Barnum 1281 200 Yes 495 881 118 9 71
SWtOtO Reryltutm III tIl Yes 066 - - - - - - 057 F
SW6OIO Cadmium 059 059 Yet -- -- . .
SW6OIO Calcium 272e0 N/A No on sa its on on
SW6OIO Chromrum(loral) 1631 1631 Yes 119 33F 43F 691 129F
W6010 CobaIs 619 610 Yes 3SF 25F 19F l6F 541'
WeOlO Ceçper 1372 130 Yes 81 291' 341' 281' 641'

Iron 17469 N/A No on on its on on'E
'iz±ai_.

Lead
266 1266 Yes 39F 558' -- 221' --

-

JL2 .J1±. SL on ISa '12 on on
WtOIO Msmturuns 2420 N/A No on on on on isa

W60lO Manganese 3517 1400 No on on on on on
W7471 Mercury 0035 02 Yes -- .. -- -- ..
W6010 Molyndenum 193 51 No on on no on on

SW6OIO Nickel 1976 200 Yes tOE 375' 41? 39? Ii?
SWOOlO Foianuium 1717 N/A No on na Isa on on
SW6OIO Selenium s�a. 5 Yes [(8111] [(63Ffl
cw6010 Silver 0128 51 Yes .- -- -- -- --
5W6010 Sodium 53200 N/A No on on on on on
cWeOlO Thallium IS IS yen 1(112 F)] - - - - [(97 F)J - -

SW6010 Vaondium 374 72 Yes 247 65' 9SF 1131 268'
W6010 Zinc 313 3100 Yes 196 53 78? 76 226
W9030 Sulfide 25 N/A Yen - - - - - - - -

SW$0SS Odoudase 000') 02 Yes -. - - - - on - -
;wSo8 Dseldrin 001 001 Yes -- -- -- on --
W8081 pp-DDE 0003 0084 Yes - - -- - - on --
W8081 PCB-1260 I I Yen - - -- - - on - -

W8260 I.2.4-Tnchlomberszene 0002 7 Yes on isa on on sa
W8260 No on on on on onI 2 4-Tnmetliylbenzerse 0007 N/A

1W8260 I 2-Dichloeobeuszene 0(02 60 Yes on on isa isa on
W8260 l,3,5-Tnmelhylbesszene 0003 N/A No on on on on on

W$260 l.3.Dichloroberszerse 0006 N/A Yes 52 on on on on
W8260 1,4-Dichiorobescene 0002 75 Yes on on on on on

SW8260 2-I4esaus3ne 0005 N/A Yes - - - - -- - - - -

59/8260
W8260

Acesone

Ethylbenzene

0005
0003

1000
70

Yes

Yes
(0017)

- -
(0007)

--
--
-

.-
- -

--
- -

W8260 tcpoytbeszese 0605 N/ No oa on usa on on
9/8260 in-&p-Xylene(ussmof.somers) 0005 1000 Yet -- -- -- , ,,
W8260 Methylethylkesone 0075 6100 Yes '-- -- -- -- --
W8260 Methylesse chlonde 0072 05 Yes - - - - - - .. - -

W8260 Nuphthalene 0602 200 Yes on on on on on

SW8270 Naparuhalene 033 200 Yes -. - - - - - - - -

SW8260 o-Xylerle 0005 I Yes -- -- -- -- --
W8260

SW8260
Tesrachlouoethene
Toluene

0 005
0005

0 5
800

Yes
Yes

- -
--

- -
- -

- -
- -

-
- -

- -
- -

W8270 2-Methylonçttlene 033 410 Yes - - - - - - - - - -

SW8310 Aceonplsthene 12 610 Yen isa on on on on
SW8310 Aslhracerie 044 3100 Yen on on on on on70
r.V5310

Benzo{a lantheaceise
-- -- -- - --

0609 0039 Yes on isa on i's on
5W8270

SW8310

r.v5310

Benzo[ajpyrene

Oenzc4b lflnonnthene

033—
0015ir 033— Yet—

Yes

.- -- .- -- --
002 on

-
on
-

' on
--

on
--

on
--

0012 0039 Yes na on on on on
;W5310 Beng,h,llu,leune 005 350 Yes isa na on on on
V70
SWI3IO

Benzo[k]fluonnehene
039 -- -- -- -- --

0011 039 Yes on on on on on
W8270 Benayl butyl phthalate 033 2 Yes - - -. - - - - 0 17 F

SW%170 bss(2-EthyIhexyI)ialate 033 06 Yet 0 098? - - 0 0961' . ia 2))
Wt270

SW8310
Ouysese

013 39 Yes -- -- -. -- --
01 39 Yen on on on on on

SW8310 Dibenzola h lnruhracese 002 002 Yes isa on on on on
SW8270
SW5270
;wa3lo

Dibenzoflsnn

flsonsahaise

033
033

45

450—
410

Yes
Yes—
Yes

--
--

--
--

--
--

--
-- --—

054 on on on on on
WV70
SW8310

Iodesse[I,2,3-c,djpyreit
-- -- -- -- --

003 0039 Yes on on on on onL
SWS3IO

Psneonnthrese
Th -- .- -- -- --

042 310 Yes on on on on on
SW8270 033 350 Yet -- -- -- -- --
Wflo Tir"5w Yes on on on on on

Notes

Rn-I — Rink Rediacison Ssar4ard I F Eucinsaled value below reporting luisis asal above the MDL
RRS-2 - Risk Rediacsloss Standard 2 1 - Eussmaled value above rejrssuug hush
on Not nonlysed Values above RusS-I are bold arid are enclosed in (parenthesen)
N/A — Nor applicable, Sm value Values ubove RRS-2 are bold and are enclosed sin [(parentheses and brackels)J
- — Not detected All cssseentratioon are irs mgitg

U.S. Air Force Center for Environmental Excellence
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HydroGeoLpjzc, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth fitS, Texas

Notes

gas-I — Risk Retcoon Ssabdard I
RRS-2 Risk Reduction Standard 2
isa — Not analysed
N/A — Not applicable, 60 value

Not detected

Table 5.6
Subsurface Soil Detections

SWMIJ 22/Laadfill 4
NM Fort Worth JRB, Texas

F — Estimated value below reporong limit arid above the MDL
- Estimated value above tvpomng limit

Values above RRS-i ire bold and are enclosed in (parentlrnea)
Values above RR&2 are bold and see enclosed is Uparentheses and hracketa)I
All coiscentntnons are in mg&g

223

M Deliverabien\AFCEE\D02F'na1 RFIR05-Ol 648 wsd Page 5 of 11 HydroGeoLogic, Inc 5122/01

- -/ 'ç I
Method Aoal$e .'/

BHGLTA406
RRS. RRS-2 ppj 05ft2000.0103

BHGLTA406
10111998'0542

BUCLTA406
108is200001'05

'B!GLTA406 BHGLTA4O6
15ft1998-0542 168 2000-0l05

W6010 Aluminum 20260 20260 No isa isa Ia isi isa

V/tOlD
W6010

Ami,ssorsy
Arsenic

SilL
658

0712
658

.jL
Yes

isa

Ia

-
1(11 81)1

isa

isa

- -
- - isa

W60l0 Banum 1281 260 Yea isa 644 isa 47 isa

W6010 arilium 113 113 Yes isa 094 isa - - Ia

woojo cadmium
WeolO calcium

A�L .12..272 N/A No
isa

isa

-
isis

isa

isa

- -
isa

Ia
ins

5W6010 Clsromium(toiai) 1631 l631 Yen isa 1(181)1 isa 461' isa

W60I0 Cotalt 619 610 Yes isa 531' isa 0961' isa

WtOIOCqsper 1372 130 Yen isa 85 na -. isa

W6010 Iron 17469 N/A No isa isa isa isa isa

Lead
1266 1266 Yes isa 74 F isa . - isa

12961266 Yen na na isa isa isa

SW6OIO Magnesium 2420 N/A No isa na isa isa isa

SW6OIO Manganese 3517 1460 No isa isa na isa isa

W747] Mercnry 0035 02 Yes isa -- isa -- isa

W6010 Molybdenum 193 51 No isa isa isa isa isa

W60is0 Nickel 5976 260 Yen isa ll9F isa 171' isa

SW6OIO Poiansiuim 1717 N/A No isa isa isa isa isa

SW6OIO Selenium isa [(1311)1 isa (475) isa

SW6OIO Silver 0128 51 Yea isa -- isa -- isa

SWoOIO Sodium 53260 N/A No isa isa isa isa na

SW6OIO Tisailium IS IS Yes isa [(1635)j isa •. isa

SW6OIO Vanadium 374 72 Yes isa 292 isa 741' isa

SW60IO Zinc 313 3160 Yes isa 30 isa 37 isa

SW9030 Sulfide 25 N/A Yea isa .. isa -- Ia
SW8O8I Chiordane 0609 02 Yes isa .. isa isa

SWIO8I Dieldrin 001 001 Yes isa isa •. isa

SWIOSI pp-DDE 0603 0084 Yes isa -- isa -- isa

SW8081 PCB-]260 I I Yes isa -- isa 0 12 F isa

SW8260 I 2,4-Tnchlorobenzene 0082 7 Yes isa isa isa isa isa

5W8260 I,2,4-Tnmethylbeiszene 0607 N/A No isa isa isa isa isa

SW8260 I.2-Dichiorobenzene 0602 60 Yes isa isa isa isa isa

SW8260 l.3,5-Tnmethyibeiszeise 0603 N/A No isa isa isa isa isa

SW8260 I,3-Dichlorobeiszeise 0006 N/A Yea isa isa isa isa isa

W8260 l,4-Dich!orthenzene 0602 75 Yes isa isa isa isa isa

W8260 2-islexaisosse 0605 N/A Yeis isa - - isa - - m
W8260 Acetone 0605 I Yeu isa (0033) isa - - isa

W8260 Ethylbeissene 0603 70 Yes isa - isa .. isa

W5260 Incçstçsylbeis2ene 0608 N/A No isa isa isa isa isa

W8260 ,ai-&p-Xyleiss(isumofisomeris)
W8260 Methyl ethyl keisne

0605 lEG) Yen sn (0009) isa •- isa

0605 6160 Yes isa - - isa - - isa

5W8260 Methyleisechlonde 0602 05 Yea isa -- isa -- isa

SW82a50 Nap&Jsalese 0(8)2 260 Yen ens isa isa isa isa

W8270 Nathalerie 033 260 Yen isa (IS) isa (18) isa

W1260 o-Xyleise 0605 l Yea isa - - isa -- isa

W8260 Tesrachiisroeibeise 0605 05 Yea isa - - isa -- isa

W8260 Tolueise 0605 10) Yes isa - - isa - - isa

W8270 2-Methylisaptislsalene 033 410 Yes isa Oil F ala .. isa

W1310 Aceriap8sdaeise 12 610 Yes isa isa isa isa isa

W83l0 Aistheaceise 044 3100 Yes isa isa isa isa isa

5W8270—
W8310

BeszOIa]anthraceise
033— 033— Yes— isa -- isa -- isa

00090039 Yea isa isa isa isa isa

5W1270iijr isenzo[aIpyrene
033 033 Yea isa -- isa -- isa

6iiT ThE ens isa isa isa isa

—---——
W83I0

Beiszs4b Ifluoelistheise —w— - - - - isa

00120039 Yes isa isa isa Ia isa

cW8310 Ban7ef&h.i Ipeisylene 005 3)0 Yen isa isa isa isa Ia
W5270

1s/83l0
Beiszo(k Iflusoisistheise ._Ia_ Yes isa - - isa - - isa

0011039 Yes isa isa isa isa isa

SW8270 Beissyl bsaiyl pbilialate 033 2 Yes isa 0049 F isa •. isa

SW5270 buis(2-Ethylhexyl)phthalaie 033 06 Yes ((58)1 1(0 92)J [(1 2)1 ftI.4 1)1 [(0 91)]
W8270

SW8310
an iseise' 1L .SL ens -- ala -- isa

01 39 Yes isa isa isa isa isa

SWS3IO Dibesxo4a,h nistheaceise 002 002 Yea isa isa isa isa isa

SW8270 Dibenzofianis 033 41 Yes isa - - isa - - isa

SW5270

cWs3lO
' 033 410 Yen na -- isa .. isa

014 430 Vis isa isa isa isa isa

SW5270

;wsSiO Iiiderso{I,2,3-cdlpyrene
033 033 Yes isa -- isa -. isa

Thii iii na na os na isa

SW5270

SWs3isO
pasenaissnireise ._921_ .219._. ...12L isa - - isa - - isa

042 310 Yes isa isa isa isa isa

SW8270
SW83IO

Py 033 310 Yes isa - - isa - - isa

018 310 Yea isa isa isa isa isa

U.S. Air Force Center for Environmental Excellence



HydroGeoLogic, Jnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—b/AS Fort Worth .1kB, Texas

675 224
Table 5.6

Subsurface Soil Detections
SWMU 22/Landfill 4

NAS Fort Worth JRB, Texas

Method

*
-

Analyte
C
RRS-1 RRS-2

.
ppj!'

BHGLTA4O6
20 ft 199845.22

BHGLTA406
21 Fl 2000MItoS

BHCLTA4O6
25 ft 1998.05-22

BHCLTA4O7
05 ft 1999-1045

BHGLTMO7 D.ap
05 ft 1999.10-05

SW6010 Aluminum 20260 20260 No 53 552 02 153 53

5W6010 Antimony 0712 0712 You • 113 - 53 08
SW6OIO Arsenic 658 655 Yes - - 02 5 3 F 02 553

SW6OIO Banum 1281 200' Yes 9! 02 47 02 03
SW60l0 BeryllIum 113 113 Yes - - 03 - - 02 p3
SW6010 Cadmium 059 059 Yes - - 02 752 isa

SWSOIO Calcium 272 N/A No isa isa na Os 553

SW6OIO Clsroohlum(toial) 1631 1631 Yes 34F na 29F 02 02

SW6OIO Cobalt 609 610 Yes 0 91 F 515 - - 02 02
SWSOIO Ccr - na I 9 F isa 03

5W6010 Iron 17469 N/A No 552 112 552 02 752

SW6OIO

SWJ 421
d 1266 1266 Yes -- 02 -- 02 03

12% 1266 Yes iSa iii 02 02 03

SW6OIO Magnesium 2420 N/A No 53 113 553 03 02

SW6010 Masg2nete 3517 1402 No 02 02 12 02 03

SW7471 Mercury 0035 02 Yes - - 512 - - 02 02
3Wi010 Molybdenum 193 55 No 52 113 52 ill 02

SW6OIO Nickel 1976 202 Yes 130 Isa 21F 02 02

SW6OIO Fkesssium 1717 N/A No 02 02 02 02 113

SW6OIO Selenium 0313 5 Yes -- 02 (38}1 53 03
SW6OIO Silver 0128 SI Yeu 02 -- 03 08

SW6OIO Sodium 53200 N/A No isa 512 02 53 02
W6OI0 Tlsalisum IS IS Yes 02 513 02
W60!0 Vanadium 374 72 Yes 570 03 76F 02 51
W6050 Zinc 313 3102 Yes 44 03 7 6 555 05
W9030 Sulfide 25 N/A Yes 02 552 03
W!081 Chlonlase 0029 02 Yes - - 02 - - 03 53
WIG!! Dieldein 001 Yet -

- - 52 -- 03 113

W80!I pp-DDE 0023 0084 Yes -- 02 -- III isa

WOO!! PCB-1260 I I Yes 0 13 F isa 0 027 F 02 03
W8260 l.1,4-Tnchloroberszene 0022 7 Yes 552 02 02 isa 03
W1260 42 4-Tnme%lvglbeszesr 0021 N/h No sia 03 02 552 552

W5260 I 2-Dichlorobeszeoe 0022 60 Yes 02 02 53 02 03
W8260 !.3.5-Tnmethylbenzese 0023 N/A No isa 02 552 01 03
W8160 1.3-Dichlorobeozene 0026 N/A Yes 112 12 03 553 02
'141260 14-D.chtortheozese 0022 75 Yes 08 iSa 03 02 03
W8260 2-Mexarsorse 0025 N/A Ym " 02 -. -. .
W8260 Acetone 0025 I Yes (016) 52 -- --
W8260 Ethylbenzeoe 0023 70 Yes - - - 552 - - - - - -
W8260 litpyIbenzesse 000! N/A No 02 03 552 152 02
W8260 m-&p-Xylenetsumofisomers) 0005 I Yes (001) na 0024F -- --

SW5260 Methyl ethyl kelone 0025 6100 Yes (0 043) isa -- -- - -
SWS2SO Meehylersechlonde 0032 05 Yeu 0022 sa -- -- --
SW5260 Naphthalene 0022 202 Yes 55 02 02 713 553

SW8170 Naphtlsalene 033 202 Yes (19) isa (093) -- 52

SW5260 o-Xyleise 0025 1660 Yes - 03 - -
SW8260 Teu'clsloroethene 0025 05 Yes t - sia -- - - 0022 F
SW5260 Tolueoe 0025 I® Yes -- isa -- .- --
SW!270 2-Methylsaphihalene 033 410 Yes - - ira 0 066 F - - 53

W!310 Acenaphthese 82 610 Yes 02 02 53 552 02

W!310 Arstssrscesse 044 3102 Yes pa sa 511 03 552

W!270

W83l
Beszola lailthracelie

033 033— Yes— - 552 - 552

0009 0039 Yes 53 53 isa eta 02

W5270
Berszo{ajpylrse

033 033 Yes -- 53 -- -- 02

—i— 'oT Yes 53 02 02 52 02

W8270—
W5310

Benzojb Jfluor.nthene
033

0012
033
0039

Yes
Yes

.. 552 . " 03

01 113 02 53 02

W5350 Benzo(g.h I lrylene 003 310 Yes iii 02 03 113 12

W8210—
W83!0 Benzoltllluoraoshesse

033—
00!!

039
039

Yes .- 02 -- -- Its—
Yes 02 03 552 eta 112

W8270 Bersayl tsnyl phslialsle 033 2 Yes .- 02 - - - - 02

W8270 bis(2-Ethylbexyl)phthalase 033 06 Yes [(1 1 F)j [(1 3)] 0 II F - - 03

!ZL
W8310

ry JJL S. SL ' '
01 39 Yes 53 155 03 0th 02

W8310 Dibenzo(a.h Issthracese 002 002 Yes isa sa 03 112 02

W5270 Dibenzolüsun 033 41 Yes -- 53 -. - - 58

SEQ_
W2310

S2L. J!L S. -- 08 " h5

014 410 Yes 113 112 02 15 02

W8270—
W8350

lrid000[1.2,3-cdjpyrene
033—
003

033—
0039

Yes—
Yes

-• Pa - 02
isa si 05 113 52

'!EQ_
2i2_

Plieranthresse .12!_ 03
042 310 Yes 02 03 03 05 02

SW8270 033 310 Yes -. isa - - - - 53
0t5 350 Yet p 553 01 513 03

Noses

RRS-I - Risk Reductions Slaridard I F Eseimaeed value below eeportisg limit and above the MDL
RRS-2 • RIsk Reductions slaodard 2 1 = Esismaled value above repoeling limit

isa Ness analysed Values sbove RRS-l are lsoIsI and aee esselosed is (parentheses)

N/A = Na spplicable. so value Values sbove 0305-2 are bold arid see enclosed in I(psrentheset and bsucisels)l
-. — Not desecied All coseensnsiosss ale 'is mg/kg

U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas
TabIeS.6 o

Subsurface Soil Detections
-

4
3

('C4
SWMU 22/Lartu 4

-
NAS Fort Worth IRE, Texas

i
Method

'-
171 'VAniIe iRS-I

;, .BHGLTA4O1,,I5ft'215 1BHGLTA4O7
10 ft 1999.l0.05

BRGLTA4O7

15 ft 1999-10-05

BHGLTA4O7
lOft 1999-10.05

BIICLTA4O8
03h 2000.0144

SW6OIO Aluminum 20260 20260 No ma ma ma ma ma

SW40l0 Anltmofly 0712 0712 Yes ma ma ma pa eta

SW6OIO ArsenIc Ba Isa isa ma ma

SW6OIO Banum 1281 2CC Yes ma ma ma ma isa

SW6010 Beryllium 113 III Yes ma ma ma ma Ba

W6010 Cadmium 059 059 Yes ma "a ma Ba ma

5W6010 Calcium 272060 N/A No ma ma ma ma isa

SW6OIO Clsromsumooeal) 1631 1631 Yes ma ma Isa ma isa

SW6OI0 Cobalt 639 650 Yen ma ma ma ma ma

5W60l0 Ccqrr 3372 130 Yes ma ma ma ma ma

SW6010 Iron 17469 N/A No ma ma ma ma isa

SW6010
SW7421

Lead
1266 1266— Yes— ma ma ma ma ma

5296 1266 Yes 2F Ba ma ma ma

W6O]0 Magnesium 2410 N/A No isa ma ma ma ma

W6010 Manganese 3517 1460 No ma ma ma ma ma

W7471 Mercury 0035 02 Yes ma isa isa ma ma

W6010 Molybdenum 193 51 No ma ma ma ma ma

W6010 Nickel 3976 200 Yes ma ma ma ma ma

W6010 Pousslues 3737 N/A No ma ma ma ma ma

W6010 Selenjuns 0313 5 Yes ma ma ma ma ma

W6050 silver 0128 55 Yes ma ma ma ma ma

W6010 Sodium 53200 N/A No Ba ma ma ma ma

W6010 Tlsallsum 15 15 Yes ma ma ma ma ma

W6010 Vamadium 374 72 Yes ma ma pa ma Ba

W6010 Zinc 313 3160 Yes ma ma ma ma ma

W9030 Sulfide 25 N/A Yes ma ma ma ma ma

V/toll Chlordane 0009 02 Yes ma ma ma ma pa

W8085 Dieldnm 001 001 Yes ma ma ma ma ma

W808l op -DDE 0003 0084 Yes ma Ba ma ma ma

V/lOll
W82i4

PCB-1260
I 2 4-Tnchlorobenzeae

I
0602

I
7

Yes

Yes

ma

pa

ma

ma

ma

ma

ma

05
ma

ma

W8260 l2,4-Tnmeihylbenzerie 0607 N/A No ma ma ma ma ma

W1260 1,2-D'chlorobeniene 0602 60 Yes ma Ba ma ma ma

W8260 5 3,5-Trimethylbenzene 0603 N/A No ma ma ma ma ma

W8360 ],3-Dicblorobenzmae 0606 N/A Yes ma ma ma ma ma

SW8240 l4-Dichlorobeiszene 0032 75 Yes ma ma ma ma ma

SW8260

SW8260
SW1260

2-Hexamome

Acetone

Eshylbenzene

0005
0605
0033

N/A
1600

70

Yes

Yes
Yes

ma

ma

pa

--
--
- -

-.
- -
- -

--
- -
- -

Ba

isa

ma

5W8260 lçrsyIbeiszene 0038 N/A No ma ma ma ma ma

SW8260 iss-&p-Xylene(umofssomers) 0605 1600 Yes ma -- --
-

-- ma

SWI24O Methyleshylketone 0605 6100 Yes ma -- -- -- ma

SWI2GO Methylenechlonde 0602 05 Yes Ba - - -- - - ma

SW8260 Naplsthalene 0602 200 Yes ma ma ma ma ia

5W5270 Naplsthalene 033 200 Yes ma - - - - - - ma

5W5260 o-Xylese 0005 5000 Yes ma -- .- -- ma

SW8260 Teseachlorneeherse 0005 05 Yes ma (00121) - - - - ma

SWI2IO Toluerse 0605 100 Yes ma -- -- -- ma

SW1270 2-Methylmaplishaleme 033 430 Yes ma - - - - - - ma

SW8310 Acemapbtheme 12 610 Yes ma ma ma ma ma

SWI3IO Arsthraceme 044 3500 Yes ma ma ma ma ma

SW8270

SW5310
Besz4a ]anthsacese

022
0609
033

033
0039

Yes
Yes

pa

ma

--
ma

--
ma

--
ma

021'
ma

SW5270
SW8310

Benzola Ipyrene
033 Yes ma -- .- -- 025'

0055 002 Yes ma ma ma ma ma

SW8270
SW5310

Beszct4b Jfluoeanthese
033 033 Yea ma •. -- -- 0215'

0012 0039 Yes ma ma ma ma ma

;W53s0 flesszo(gh i)pemylene 005 310 Yes ma ma ma ma ma

SW8270

5W8310
Benzo[k]fluorasthene

033 039 Yes ma - - .. - - 0 22 F

0011 039 Yes ma ma ma ma ma

W1270 Beszyl bury! phthslste 033 2000 Yes ma - - -. - - ma

W8270 bis42-Ethylhexyl)phtha!ate 033 06 Yen ma - - - - - - ma

W8270

SW8310
Cheysemie

033—
01

39—
39

Yes—
Yes

ma -- -- .- 024F
ma ma ma ma isa

W5350

W8270
Dibenzolo.h landsracese
Dibenrofisean

002
033
033—
014

002
43

Yes

Yes

ma

ma

ma

- -
ma

- -
ma

- -
ma

ma

W8270

W5310
Fluoranthene

410 Yes—
Yes

ma -- .. •- ma

410 ma ma ma ma ma

W8270

W8310

W8270
SW5310

Irsdemoll2,3-c,djpyrese

Phemantheesse

033
003
033

033
0039
310—

Yes

Yes

Yes—
pa

ma

ma

--
ma

•.

--
ma

--

--
ma

--

0151'
ma

Ba

042 310 Yes ma ma ma ma ma

SW8270
Pyeese

5W8310

Notes

RRS-1 Risk Resluotsos Slamdard I

MRS-I = Risk Rthacsson Ssassdard 2

ma Nos amalymed

N/A — Nos applicable. sso value
- - = Not detected

033 320 Yes Ba -- -- -- ma

015 350 Yes ma ma ma ma ma= —
F = Esuniamed value below repprtsng lImit sad shove the MDL
1 — laminated value above reporting him
Valuesshove RRS-l see bold aid are enclosed in (psremtheses)
Values shove RRS-2 are bold ansI are enclosed is 1/parestheses and beaekeu)j
Alt concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, Inc. —RFI Solid Waste MagJment Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.6

6 7 2 2 6 Subsurface Soil Detections'a
SWMU 22/Landfill 4

NAS Fort Worth JRB, Texas

BHGLTA408 BHGLTA408 Dup "IIIIGLT&409 BLIGLTA409 B1IGLTA4(O
Method Analyse RRS-2 pj3 05 II 2000-03-0! 05 FL 2000-03-01 03 II 200041-04 05 ft 2000-03.0! 05 II 2000-03-10
W6010 Aluminum 20260 20260 No on on on on on

AV6010 Antimony 07)2 0712 Yes on on on on on

W601O Asseme on on on on na

Woo 10 Banum 1281 200 Yes on on on on on

SW6010 Beryllium 113 113 Yes on on on on on

W60l0 Cadmium 059 059 Yes on on on on on

W60I0 Calcium 272000 N/A No on on on on on

W60!0 Chromium (iou I) 1631 1631 Yes on on on on on

SW6OIO Cobalt 619 610 Yes on on on on on

WWl0Cçtr 1372130 Yes on on on on on

woO!0 true 17469 N/A No on on on on on

Lead
1266 1266 Yes on on on on on

W7421 12% 1266 Yes on on on on on

SW6OIO Magnesium 2420 N/A No on on on on on

SW6O1O Manarsese 3517 1400 No on on on on on

SW7471 Mercury 0035 02 Yes on on on on on

W6010 Molybdenum 193 51 No on on on on on

SW6OIO Nickel 1976 200 Yen on on on on on

SWOOIO Punanuium 1717 N/A No on on on on on
SW6Oi0 selenium 0313 5 Yes on on on on on

SW6O!0 Silver 0128 5! Yes on on on es on

SW6OIO Sodium 53200 N/A No on on on on on

5W6010 Thallium IS qS Yes on on on on on

SW00IO Vuondium 374 72' Yes on on on on on

SW60%0 Zsmc 313 3000 Yen on on on on on

SW9030 Sulride 25 N/A Yen on on on on on

SWSOI1 Clsinedane 0(09 02 Yes on on on on on

SWSOI! Dieldon 00! 001 Yen on on on on on

SW8081 pp-DDE 0003 0084 Yes on on on on on

SWSOSI PCB-1200 I I Yes on on on on on

5W8260 l,2,4-Trichlorobenzene 0002 7 Yes on on on on on

SW5260 l2,4-Tnmechylbenzene 0607 N/A No na on Is on on

SW8260 1,2-Dichlorobensene 0002 60 Yes on on on on on

SW5260 l35-Tnmelhyibenzene 0603 N/A No on on on on on

SW8260 i,3-Diclilorobenzense 0606 N/A Yen on on on on on

3W8260 t4-Diclgoyobeonese 0002 75 Yes on on on on on

SW8260 2-Hesnoee 0005 N/A Yes on on on on on

SW8260 Acetone 0605 I Yes on - on on on on

SW8260 Ethylbensene 0 70 Yes on on on on on

SWB260 lseprccnylbeszese 0 N/A No on on on on on

SW8260 m-&p-Xyiene(ssimofisomers) 1(00 Yes on on on on on

SW8260 Meehylethylkeioise 6160 Yet on on on on on

SW8260 Methylenechloride 0 05 Yen on on on on on

SW5260 Naphehalene 200 Yes on on on on on

SW5270 Nsphilsalene 260 Yes on on on on on

5W8260 o-Xylene 1000 Yet on on on on on

SW8260 Tassch!oreethcrc 0005 05 Yes on on on on on

SWS260 Toluene 0605 lOG Yes on on on on on

SW5270 2-Meiliyionphtlnalene 033 410 Yes on on on on on

5W8310 Aceonplsthene 12 610 Yes -- 01SF on -- --
W8310 Antheacese 044 3100 Yes 0607F 0012F on 0007!F

SW8270 033 033 Yes on on 1(038)) on on

SWS3IO
Bee o(alanthncene

Yes (0 024 J) [(0 043 3)J on (0 028) - -
5W5270 atnzo4a) , J2L on on ((04)8 on on

SWS300 00!) 002 Yes ((0 025 J)j ((0 043 3)) on [(0 031)) - -

SW8270 a 033 033 Yes on on [(04)) on on

SWS3IO
C510 uorm lie

S.2!2._ 0039 Yen -- [e005flJ on -- --
SWI3IO Besg,hslryIene 005 310 Yes OOZE 00ff on 0026? -.
5W8270 033 039 Yes on on [(0 4fl on on

SW13l0
'ISO ibmn 00!! 039 Yes O0IIF (00213) on (0014) --

W8270 Benzyl buiyl phehalale 033 2& Yet on on on on on

3W8210 bss42-Eshythexyl)pbs!salale 033 06 Yes on on on on on

5W8270 Co 033 39 Yes on on (047) on on

SW5310 0! 39 Yes 002SF 0046F on 0029F --
JW83!0 DsbenszoIo,hlanshracene 002 002 Yes -- [(0033)) on 002F --
SW8210 Dibeonofisean 033 41 Yes on on on on on

SW8270 033 410 Yes on on on on on
SWS3IO 014 410 Yes 007SF (0151) on 0078F --
SW5270

Isdenofl23-cd rune
033 033 Yes on on err on on

SWs3lO
- - - py 003 0039 Yes 002F (00373) on 00231'

SW8210
nsenanetuene °-2L .iIL on on on on on

SWI31O 310 Yes 00341' 006)1' on 0039F --
SW8270 033 3)0 Yet on on on on on

SW8310 310 Yes 0066F 0121' on 00711' --
Noses

RRS-l RIsk Redaction Standard I F Eslimaled value below rqmrung 1mm and above the MDL

RRS-2 on Risk Reduction Slandard 2 J on Estimated value above reporting limit
on Not aoniyeed Values above RRS-1 alt bold and see enclosed In (parentheses)

N/A on Not applncable, no value Values above RRS-2 are bold and see enclosed in I(paresihenes and bracketsfl
- - on Not detected All concenteatloon ace Is mtg

U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth iRS, Texas
Table 5.6 —

Subsurtace Soil Detections 6 7 b
SWMIJ 22ILandtill 4

NAS Fort Worth JRB, Texas

aL AnaIyte
&

RRS'I RRS-2

BHGLTA41I
05 8(2000.03-10

BUGLTA4I2'
05 ft 2000-0310

THCLTA00I
08 111997.1)8.21

TI{GLTA002
I) ft 19974942

:TRTA083
I) 111997.0943

Aluminum

Antimony

20260

0712
20260
0712

No
Yes

in
isa

in
us

5610
--

7400

02SF
12400

0361
Arsenic 658 658 YS pa in 321 44J 1(73)1

Barium

Betyllium

(255
113

260

113
Yes

Yen

na

pa

isa

Ia
421
06

4795
045)

107

053J
Cadmium 059 059 Yes na pa .- 022F 04SF
Calcium 272000 N/A No na isa 82400 156023 87
Chromuum(toial) 1631 1631 Yes isa II 721 27F 131

Cobalt 619 610 Yes Ia isa SF 411 (7SF)
Copper 1372 130 Yes na Ia 53F 561 9
iron

Lead

._uL
J!±L J3i1 1a.

'
na

Isa

Ia
7870

741
8360

((272))

I 1400

f(744))

Z±aL_ a?L a. in na pa isa Ia

Magnesium 2420 N/A No pa isa 16803 17303 20501

Manpsese
Meucury

3517
0035

54CC

02
Na

Yes

pa

ia

usa

pa

9131
--

'401
00111

325;
(00497)

Msi)±tnum 193 SI No pa vu 0561 OlaF 0761
Nickel 1976 200 Yes in pa 931 92F 1271
Pasassium 1717 N/A No na isa 121 F 1360) 1490

Selenium 0313 5 Yes pa on -- -- --
Silver 0128 II Yes isa pa -- - - (0657
Sodium 53200 N/A No ia isa 436 SI 8 248

Thallium
Vanadium

IS
...1Z.L.

IS
72

Yes

Yes

isa

pa

pa

Ia
--

208

.-
1861

--
2591

Zinc 713 3100 Yes isa pa 1671 198 (451)
Sulfide 25 N/A Yet in na pa Ia in
Chlordane 0009 02 Yes pa isa in isa Ia
Dseidnn 001 001 Yes usa in in in in
pp-DDE 0003 0084 Yes pa ia in in on

PCB-1260 I I Yes isa pa nsa usa na

l,2,4-tnclslumbeuszene 0022 7 Yes usa isa - - -- --
I 2,4-Tnmethyibenzene 0007 N/A No pa pa - - (0011 7) - -

I.24)ichlorobenzene 0022 03 Yes isa Ia - - - - - -

I3,5-Tnmethylbenzess 0003 N/A No pa Ia -- . - -

l,3-Duchiorobenzene 0086 N/A Yes nsa eta - - - - -

1,4-D,cls!orobenzerie 0002 75 Yes nsa pa - - (014) - -

2-Hexanosse 0005 N/A Yea isa in nsa isa Is
Aceeone 0005 1 Yea in na in isa in
Ethyibenzesie 0603 70 Yes isa pa (0038) - - (0023)
IseçaTepylbenzene 0605 N/A No nsa isa (013) - - 00041 F

sni-&p-Xylene(sumofusomers) 0605 I Yes in Isa (029) (0009SF) (00079)

Methylethylkeione 0085 6160 Yes in isa usa isa Ia
Meshylenechlonoe 0002 05 Yes pa in -- -- --
Naplilbalese 0602 200 jj isa isa -- (000887) --
Nehalene 033 200 Yes pa in (13) - - -.
is -Xylene 0005 l Yes nsa pa (0 24) - - - -
Tesraclsiornethene 0605 05 Yea in pa

bluest 0005 (00 Yes in pa (00137) (000717) --
2-Meiisylnaphshalese 033 410 Yel pa isa (14) - - - -

Acenaphthene 12 610 Yes - - - - in in Ia
Auslb racers, 044 3100 Yes - - - - in pa in— Benzo(u lassthracenue

033— 033— Yei— in Ia -- -- -
0089 0039 Yes -- -. in in ss

Benzo[ajpyrere
033 033 Yea isa in -- -- --

-ii--— mir
033—

0012

002 Yes - - - - Pa in in

Beuszo(bmfluoranthene
033—
0039

Yes—
Yea

in isa -- -- --
-- -- in in ha

Besirolg Ins Ipelylene 003 310 Yes - - -- in in isa

Beiizo[k Illuoraisslseuse — O2_ S2L in pa in pa

0011 039 Yes -- -. pa in isa

Bessrylbusylithalaia 2CC0 Yea in in - - .
bus(2-Edsylhexyl)phuisalsse 033 06 .SL Pa - - uz 1)] - -

Inyneuse
033 39 Yee in isa - - - - - -

...±L. -it SL. - - - - in in nsa

Dsbenszo(a/n)anthncense 002 002 Yes -- -- in isa pa
Dibenzofssran 033 41 Yes in Pa 00671 -- --

073 410 Yes in Pa - - - - - -
014 450 Yes -- -- in pa' Pa

lsdeno(1,2.7-cdlpyrene
in - -- -. --

S.QL. .1!L. pa pa isa

Pisenassthrsse
033 310 Yes pa Pa 0 2 F - - - -
042 310 Yes -- -- II in isO

033 310 Yes pa pa -- -- --
015 - - - - Ia in in

Risk Reducsioo Siandard I F — taumased vilue below reporting limis and above the MDL
Rask Reduction Standard 2 1 Eaesmased sialue above reporsinlg limit

= Nan analysed Values above RRS-I are bold arid Ire enclosed in (parcisslseses)

= Not applicable, so value Values above RRS-2 are bold arid are enclosed in ((pamisehesee asid brncktts)j
Nas detected All consessstuatnons see in mg/tg

U.S. Air Force Center for Environmental Excellence

M Deisverabies'AFCE6\D02(FinaI RFI(ROS4I 648 a Page 9 of 11 HydroGeoLoasc. Inc 5/22/01
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ftydroGeoLogic, Inc —RE/Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas
Table 5.6

Subsurface Soil Detections
SWMU wLdrgl 4

NAS Fort Worth JRB, Texas

675 228

M e3eIiverstnlcslAFCEED02\Firsu1 RPIlRO5-0l 648 wpd

U.S. Air Force Center for EnvironmentalExcellence

Page 10 of 11 HydroGeoLogic, lix • 5/22/01

Analyne

THGLTAOO3,
RRS-l RRS-2 ADDJC I) Il 2000.08-05
20260 20260 No on

TIIGLTAOO3 Dup
13 ft 2000-01-03

TIIGLTA0O4
13111997.09.03

THGLTAOO5
10111997-09.03

THGLTAQO6
12 ft 19974944

on 8690 7830 127001
0712 0712 Yes na on 03SF 05F 03lF
658 658 Yes on on [t79lJ 39 391
8281 2(0 Yes on on 835 66 521
113 III Yen on on 04) 0463 0643
059 059 Yen on Ia 039F 00SF 04SF

272 N/A No
1631 1631 Yes
619610 Yes

1372130 Yes

on

on
on

on

na
on
on
on

2S
112011))

53F
9!

349(0
8SF
42F
19

IO6
11SF
42F
78

17469 N/A No on 55 53300 Ill® lI)
1266 1266 Yes 42 46 [(18)1 7 ((1I

Yen on isa on on on
2420 N/A No on on (27401) 2060] 2060)
3517 1400 No on on (5083) 2411 1691
0035 02 Yen on on t00S4F) 0017F (0066F)
193 51 No on on 19r 04SF 023F
1976200 Yes on on 8ff 97F 10D
1117 N/A No on on 1120 I ISO (19401)

0313 5 Yes isa on -- - - - -

0128 51 Yea

53200 N/A No
on

on

on

isa

-
113

-.
62 I F

tO 22 F)
105

IS IS Yes on on -- .-
72 Yes on on 266) 1821 25)

383 3800 Yes on on (41) 212 (39!)
25 N/A Yel on on on on as

0009 02 Yea isa on on on on
00% 00% Yeu on on on on on
0(03 0084 Yen on on on on 153

I i Yes on on on on on
0002 7 Yen on on - - - -

0 (07 N/A No on on - - . -
0(02 60 Yes on on - - - - - -

0003 N/A No on on - - -- - -

0(06 N/A Yen on on -- -. .
0(02 75 Yes

0005 N/A Yes

on

on

on

ha

-
on

-.
on

- -
on

0003 1000 Yes on on on on on

0003 70 Yes on on -. . - -

0008 N/A No on on -- - - --
0(05 1600 Yes on on -- .- --
0(05 6100 Yes

.Jj.
0002 200 Yes

on

Ia
on

on
555

on

on
-.
- -

on

. -

on
-
- -

0)3 200 Yes on na - - -- --
0005 10(0 Yes on on -- -. . -
0003 05 Yes on on -- -- --
0(05 laO Yes on on -- -- --
033 410 Yes isa on -- - - - -

12 610 Yes

044 3860 Yes

on

on

on
on

on
on

on
on

on
on

033 033 Yes on on -- -- --
0(09 0039 Yen on on on on on
033 033 Yet— —
0ffl5 002 Yes

on on -- -. .-
on on on on on

033 033 Yes— — —
00120039 Yen

on on -- .- --
on on on on on

005 310 Yes on on on on on
033 039 Yen— — —

0011 039 Yes
033 2 Yen

on on on on on
on
on

on
on

on
--

on
--

on
-.

033 06 Yen

033 39 Yes
on
on

on
on

-
- -

- -
-

.
01 39 Yes on on on on on

)anchncene 002 002 Yen on on on on on
033 41 Yes
033 410 Yen

014 410 Yes

on
on

on

on
on
on

- -
-

on

- -
-.
on

- -
-

on

033 033 Yen— — —
003 0039 Yes

..jjQ.- .SL-

on on -- -- .-
on on

on
on
-

on
- -

on
- -

042 380 Yet

...92L. ...21L .S!_
058 310 Yes

on
on *

on

on
on

on

on
-

an

on
. -

on

on

on

Standard I
Ssandard 2

a, value

F • Estimated nbc below reporting mmii and above the MDL
J Estimated value above reporting limit

Values above RR5-1 Ice bold ss,d are enclosed m (parentheses)
Values above RRS-2 are bold and are enclosed in Uparenlslienes and bracktls)l
All concentrations are in mg&g



1-lydroGeoLogic, lnc.—RF1 Solid Waste Management Units 22, 23, 24, and 25—I'IAS Fort Worth JRB, Texas

Table 5.6 A " r
Subsurface Soil Detections J 2 2 9

SWMIJ 22/Landfill 4
?MS Fort Worth iRE, Texas

it&/
Me*b4ä

ylN ASs.
r
t tYfl

RRS-l
c-sr'

RRS4 pthC
TIIGLTAOO7

05 rs 1997è4-04
TOIGLTAOO7 Dup
15 ft 1997-09.04

-
V.THGLTAOOS
05 (11997.0944

-ThGLTAOO9
—

THCLTAOIO
13 Ft 1997.09.05 II (51997.09.05

SW6OIO Aluminum 20260 20260 No 5430J 65903 72401 109601 7480/
SW6OJO .Aaniamosy 0712 0712 Yes 04F 043F 02F [(993)I 037F
SW6010 Arsenic 658 658 Yes [(1023)] 1(673)1 271 33 551

W80]0 Banum 1281 290 Yes 2391 2763 323 8093 3551
W6010 Beryllium 113 II) Yes 03SF 0425 042J 0543 0511
W6010 Cadmiu,n 059 059 Yes 033F 01SF 03F L(063F1] --

SW6OIO Calcium 272 N/A No (320600) (306000) 240 178 18660

W6OIO CincomismQosal) 1631 1631 Yci -- -- .- 63F 91F
SW6OIO Cobalt 619 610 Yes 54F 3F 31F 27F 53F

W6010 Ccqrr 1372 130 Yes 39F 53F 42F 102 7SF
SW6OIO Iron 57469 N/A No 11360 J 106601 70403 I7 3 I2 I
SW6010

SW7421
Lead j1j_ 39F 75 67 1(214)1 73

1296 1266 Yes na on na sin on

SW6010 Magrtssuim 2420 N/A No (2540 5) 23903 1430 3 2230 J 1520 J

SW6010 Manganese 3517 1460 No 1691 0601 8253 1791 7043
3W7471 Meets'y 0035 02 Yes 06057F 0014F 0®96F (OIZF) 0023F
SW6O1O Molybdenum 193 55 No 0 61 F 0 55 F - - 0 3 F - -
SW6010

SW6OIO

Nickel

Potassium

1976

1717

200

N/A

Ycs

No

Il3F
840J

9F
10601

630
10805

09F
17601

00SF
10203

SW6OIO Selenium 0 313 5 Yes - - - - .. . - - -

SW6000 Silver 0 125 SI Yes - - . - - - - -
5W6020 Sothsm 53260 N/A No 170 197 995 137 191

9W6010 Thallium 15 15 Yes -- .- .- -- --
SWoOiO Vanadium 374 72 Yen 2281 274J 5361 2191 1661
SW6OIO Zinc 353 3100 Yes -- 1920 - (633) 193

5W9030 Sulfide N/A Yes isa isa on isa on

SWS0SI Chlordane 0609 02 Yes na on isa on on
SWSOSI Die Ideas 001 005 Yes on isa 53 isa pa

SW8081 p-DDE 0603 0084 Yes isa on isa on on

SWSOSI FCB-2260 I 1 Yes on isa on isa pa

5W8260 1,2.4-Tnchiorobesaene 0002 7 Yes - - - - (1 SF) - - - -
W8260 I ,2,4-Tnmethyibesaessr 0007 N/A No - - - - (S Si) - - - -

SW8260 l.2-Dschlorobenzeine 0602 60 Yes - - - - (1 5) -- --
P18260 1,3,5-Tnmelhylbenaese 0003 N/A No - - - - (1 SF) ..

SW8260 I.3-Dichlorobeszene 0606 N/A Yes -- - - (076 F) -- --
P18260 l,4-Dicl,loeo&ozene 0002 75 Yes - - -- (076 F) - - - -

5W5260 2-Hexasioeie 0605 N/A Yes Ia on on 113 on

SWS26O Aceicse 0605 l( Yes isa 52 02 on 552

SW8260 Ethylbeszene 0603 70 Yes - -- -- -- --
S llbeszene 0908 N/A No - - -- - - - - - -

SW8260 n-&p-Xylerie(mmofinomeri) 0005 l Yes -- -- -- -- --
SW8260 Meslsyi ethyl kesosse 0005 6000 Yen em on 552 isa on
SW8260 Methylene chlonde 0602 05 Yes - - - - - - - - - -
5W5260 Nsphshalene 0002 200 Yen - - - - (193) - - - -
W5270 Napbthalene 033 200 Yes -. - - . . - - -

S P18260 c-Xylesse 0005 5000 Yes -. - - - - - - - -
SW8260 Tetrachlorsethesie 0 005 0 5 Yes - - . - - - - - - -
5W8260 Tolsesse 0605 I® Yes -- -- -- -- --
SW8270 2-Methyionphthaleine 033 410 Yes - - - - - - - - - -

P18310 Acesnapdntheoe 02 610 Yes Os on on on on

SWS3IO Anehrscesse 044 3100 Yes on Is on on 52

P18270

s5io Remuza0a lanthracese
033 033 Yes -- -- -- -- --

Yes on 555 52 Ia 552

W8270s3ir 8d1pne 033 033 Yes . -- -- -- --
002 Yes on on on on 52

5W8270 033 033 Yes -- -- -- -- --
00,2
005

0039 Yes on on on on on
P18310 BeosoIc hi )pelylese 310 Yes on on on on isa

W8270
rW$310

Beszo(klnuoeantsiene
033 039 Yes on on isa on Is
0001 039 Yes on ins on on 52

W0270 Besayl busyl phthalsie 033 2 Yes - - - - -- - - - -
P18270 b,2-Ethylhesylththaln 033 06 Yes - - - - - - -- - -
P18270

P18310
Osse 033 39 Yes -- -- -- -- --

— 01 39 Yes on on on na isa

SWS3IO Diberszola,hlsstheacene 002 002 Yes ins on on on on
P15270 Dibeeszofiirasi 0 33 40 Yes - - - - .• - - - -

5!L 033 410 Yes - - . -

. .SL on on on on on

?ZL
W8310

lndesw[l,2,3-cijpyrere S�L 1L.
0 0039 Yen isa isa on on on

SW5270

!�i0 pnsenanth,tse PJL 310 Yes .. . - - - - - - -

SL 310 Yss isa sa on on on
S\i/5270
SW8310

Noees

Rn-a Slink Reduction Standard I

RRS-2 Risk Reduction Standard 2

ens Noi aonlysed
N/A — Notappi,eabie sovalue
- Not desecied

033 310 Yes .- -- -- -- --
018 3)0 Yss sa 02 52 12 on= a

F Eitimased value below rejosimg limit and shove lie MDL
1 Eiosmased value above eeponssg limit

Values above RRS-l Ire hold arid are enclosed in (parentheses)

ValscssbovsRRS-2sstboldaMareenclssedin(paeessthesesssdbeackesn)J
All concentns,ons are iii mg/leg

(1.5. Air Force Center for Environmental Excellence
M l3e5iveeabiesAFCEE\D02Fsnal RFIIt05-0l 648 wpd Page 11 of 11 I-iydrsCeoLogie. lit - 5/22/01
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HydroGeoLogic, Inc —RFI Solid Waste Manag±ement Units 22, 23. 24, and 25—NAS Fort Worth f/tB, Texas

Table 5.9
State of Texas Background Values

::'. 14;
Texas/-Specific Background Concentration

-Meiàl
Median Background Concentration

* mi/kg
Aluminum 30000.0

Antimony 1.0
Arsenic 5.9
Barium 300.0
Beryllium 1.5
Boron 30.0
Total Chromium 30.0
Cobalt 7.0
Fluorine 190.0
Iron 15000.0
Lead 15.0

Manganese 300.0

Mercury 0.0

Nickel 10.0

Selenium 0.3

Strontium 100.0

Tin 0.9

Titanium 2000.0

Thallium 9.3

Vanadium 50.0

Zinc 30,0

Note Table derived from TAC 350 51

U. LAir Force Center for Environmental Excellence
M \Dtlivenbles\AFCEE\D02\Final RFI\RO5-0I 648 wpd HydrQGeoLog,c. Inc ,5/22/0!
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675 239
HydroGeoLogic. !nc.—RFI Solid Waste Management Units 22, 23. 24. and 25—NAS Fort Worth iRS, Texas

Table 5.10
Surface Soil Detections
SWMU 23/Landfill 5

NAS Fort Worth JRB, Texas

Method

*

:?AálYü.
'%

RItS4 R2*
t

AppD(

l4
BRGLTA5O4

bOft1998.05-14

,

BHGLTASOS

ooh 1998-05-14

-'
B11GLT4506

00 ft 1998-05,13

:-
BUGLTASO7

00 ft 1998-05-U
SW6OIO Aluminum 22035 22035 No na na na na
SW6010 Antimony 0 56 0 6 Yes - - - - - - - -

SW6OIO Arsenic 5 85 5.85 Yes - - 1(12.4 F)] [(7.1 F)] 1(6.9 F)]
SW6010 Barium 233 233 Yes 36.5 85 5 477 105

8W6010 Beryllium 1.02 1.02 Yes 0.54 F 097 052 062
SW6010 Cadmium 0.556 0 556 Yes - - -- - - . -

SW6OIO Calcium 167788 N/A No na na in in
SW6010 Chromium (total) 25 86 25.86 Yes 128 F 21.9 109 109
SW6OIO Cobalt 11.05 610 Yes I 9F 49F 36F 52F
SW6010 Copper 1737 130 Yes 79? 9 58 72
SW6OW Iron 17717 N/A No in na na na
SW6010 Lead 3097 3097 Yes -- 207? hF 72F
SW7421 Lead 30.97 30 97 Yes Va Va in na
SW6010 Magnesium 3003 N/A No na na sin na
SW6OIO Manganese 849 1400 No na Va na Va

SW7471 Mercury 0 14 0,2 Yes - - - - - - - -
SW6OIO Molybdenum 1.46 51 No in na in in
SW6OIO Nickel 146 200 Yes 63? 12F 77F 103?
SW6OIO Potassium 2895 N/A No na in in Va

SW6O1O Selenium 0 907 5 Yes - - [(5.5 F)] -- --
SW6010 Silver 0213 51 Yes - - - - - - - -
SW6O1O Sodium 37300 N/A No na na na na
SW6OIO Thallium 2 43 2.43 Yes -- ((16.9 F)J ((9.9 F)J [(iLl F)J
SW6O1O Vanadium 463 72 Yes 261 F 394 234 269
SW6OIO Zinc 388 3100 Yes 22.2 (40) (39.1) 204
SW8260 2-Hexanone 0 005 N/A Yes (0.007) (0.007) (0.008) --
SW8260 Acetone 0 005 1000 Yes -- - - (0.01) - -
SW8260 Methyl isobutyl ketone 0 005 820 Yes - - -- 0.003 F - -
SW8270 Acenaphthene 0 33 610 Yes - - - - - - - -
SW8270 Anthracene 0 33 3100 Yes - - - - - -

SW8270 Benzo(a]anthracene 033 0.33 Yes - - 0.063 F 0.067 F 0 099 F
SW8270 Benzo(a]pyrene 033 033 Yes -- 0084 F 0082 F 0 13 F
SW8270 Benzo(b]fluoranthene 033 033 Yes - - 0.1 F 0 13 F 021 F
SW8270 Benzo[g.h,z)perylene 0.33 310 Yes - - 0.092 F 0053 F 0 1 F
SW8270 Benzo(klfluoranthene 033 039 Yes - - 0057 F 0051 F 0067 F
SW8270 Benzyl butyl phthalate 0 33 2000 Yes - - - - - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0.6 Yes - - - - - - - -
SW8270 Chrysene 033 39 Yes -- 0076? 008SF 014?
SW8270 Dibenzo[a,h]anthracene 033 0.33 Yes - - 0054 F - - - -
SW8270 Dibenzofuran 0 33 41 Yes -- - - - - - -
SW8270 Di-n-butyl phthalate 0 33 1000 Yes - - " - - ..
SW8270 Fluoranthene 033 410 Yes - - 0.11 F 0 16 F 028 F
5W8270 Fluorene 0.33 410 Yes - - - - - - - -
SW8270 1ndeno1,2,3-c,d]pyrene 033 0.33 Yes . - 0.093 F 0061 F 0 12 F
SW8270 Phenanthrene 0 33 310 Yes - - -- 0 055 F 0 075 F
SW8270 Pyrene 0.33 310 Yes - - 0 093 F 0 14 F 0 23?
Notes
RRS-1 = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 3 = Estimated value above reporting limit
in = Not analysed Values above jiltS-I are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed

- = Not detected in [(parentheses and brackets))
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M \DeIivenbieAAFCEE\DO2Finai IkFi\RO5-Oi 648 Page 1 of 6 HydroGcoiMgIc. ir . 5t2210i



675 240
HydroGeoLogic, Inc. —RE! Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth iRE, Texas

Table 5.10
Surface Soil Detections
SWMU 23/Landfill S

NAS Fort Worth JRB, Texas

Method Analyte RRS-1 RRS-2 App DC

BHGLTA5OS
00 ft 1998-05-13

BIIGLTA5O9
00 ft 1998-05-14

BHGLTA51O
00 ft 1999-10-08

ThGLTAO1I
00 ft 1997-08-25

SW6OIO Aluminum 22035 22035 No na na na 8860
SW6010 Antimony 0.56 0 6 Yes - - - - na --
SW6OIO Arsenic 585 585 Yes [(6.2 F)) 34 F na 341
SW6OIO Barium 233 233 Yes 107 16 na 74.2
SW6OIO Beryllium 1 02 1 02 Yes 0.56 - - na 0 73
SW6OIO Cadmium 0 556 0 556 Yes - - - - ig .

SW6OIO Calcium 167788 N/A No na na na 39900
SW6010 Chromium (total) 2586 25 86 Yes 11.2 4.8 F na 12.7
SW6OIO Cobalt 11.05 610 Yes 69 22 F na 4.5 F
SW6OIO Copper 17 37 130 Yes 7 3 2 F na 9 2
SW6O1O Iron 17717 N/A No na na na 9440
SW6010 Lead 30.97 3097 Yes 13SF 4SF isa 1561
SW7421 Lead 30 97 30.97 Yes rig na 10 5 na
SW6010 Magnesium 3003 N/A No na na na 1240
SW6OIO Manganese 849 1400 No na na na 226
5W7471 Mercury 0 14 0 2 Yes - - - - na 0 033 F
5W6010 Molybdenum 1 46 51 No na na na 054 F
5W6010 Nickel 146 200 Yes 8 7F 3 9F na 8SF
SW6OIO Potassium 2895 N/A No na na na 15101
SW6O1O Selenium 0 907 5 Yes - - - - na - -
SW6O1O Silver 0213 51 Yes - - - na - -

SW6OIO Sodium 37300 N/A No na na na 38 1 F
SW6OIO Thallium 243 243 Yes 1(11.1 F)] - na --
SW6010 Vanadium 463 72 Yes 196 106 na 26.1
SW6OIO Zinc 388 3100 Yes 219 127 na 2941
SW8260 2-Hexanone 0 005 N/A Yes - - - na na
5W8260 Acetone 0 005 1000 Yes - - -- na na
5W8260 Methyl isobutyl ketone 0 005 820 Yes -- .. isa na
SW8270 Acenaphthene 0 33 610 Yes - - . - na - -

5W8270 Anthracene 0 33 3100 Yes - - - - na 0 079 F
SW8270 Benzo[a )anthracene 0 33 0 33 Yes -- 0 12 F na 1(0.44 F))
SW8270 Berizo[ajpyrene 0.33 033 Yes -- 0.16 F na [(0.53 F)J
5W8270 Benzo[b]fluoranthene 033 0 33 Yes 0042 F 02SF na [(0.73 F)]
5W8270 Benzog,h,i]perylene 033 310 Yes -- 0 14 F na (0.44 F)
SW8270 Benzo[k]tluoranthene 0.33 0.39 Yes - - 0.095 F na na
5W8270 Benzyl butyl phthalate 0 33 2000 Yes -- -- isa - -

SW8270 bts(2-Ethylhexyl)phthalate 0 33 0 6 Yes - - - na -
SW8270 Chrysene 0 33 3.9 Yes - - 0 17 F na (0.55 F)
SW8270 Dibenzola. h lanthracene 0.33 (3 33 Yes .. - - na - -

SW8270 Dibenzofuran 0 33 41 Yes -- - - na - -

SW8270 Di-n-butyl phthalate 0 33 1000 Yes - - 0 055 F na --
SW8270 Fluoranthene 0.33 410 Yes 00SF (0.36.fl na (1.3)
SW8270 Fluorene 0.33 410 Yes - - - - na - -

5W8270 Indeno[1,2,3-c,djpyrene 0.33 0 33 Yes -- 0 12 F na [(0.43 F)]
5W8270 Phenanthrene 033 310 Yes - - 0 1 F na (0.48 F)
SW8270 Pyrene 0.33 310 Yes 0039 F 02SF na (1.1)
Notes:
RRS-1 = Risk Reduction Standard I F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 5 = Estimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in [(parentheses and bracketsfl

All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \Dehvcnbies\AFCEE\DO2Wrnai RFI\R05-Oi 645 — Page 2 016 HydroGeotsglc, Inc . 5/2210i
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HvdroGeoLogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.10
Surface Soil Detections
SWMU 23/Landfill 5

NAS Fort Worth JRB, Texas,
Method

C 'VjrtiAia1ite)t
fl4'I1
RES-1

4Th<
ItRS2

'ofl
r'
AjpiX

-

00ft2000,0h04

!dfRGLTA011
ta Dupi
00 ft 20004)V44

-t"!'
4RGLTAOI2T
00ff 1997-08-25

TRGLTAO12
$up

00 ft'1997-08-25
8W6010 Aluminum 22035 22035 No na na 4660 1 7350 J

5W6010 Antimony 0.56 0.6 Yes na na - . -

SW6O1O Arsenic 5 85 5.85 Yes na na 2 9 1 3 5 1
SWoO1O Barium 233 233 Yes na na 61.6 84 3
SW6OIO Beryllium 1.02 I 02 Yes an an 0 46 0 65
SW6010 Cadmium 0 556 0.556 Yes na na -- . -
SWoOIo Calcium 167788 N/A No na na 49700 42700

SWSOIO Chromium (total) 25 86 25.86 Yes na na 62 F 84
SW6OIO Cobalt 1105 610 Yes na an 4.3 F 4.4 F
SW6OIO Copper 17.37 130 Yes na na 5 1 F 5.6 F
SW6O1O Iron 17717 N/A No na na 5630 7760

SW5O1O Lead 30.97 30 97 Yes na na 9.3 1 9.2 1
SW7421 Lead 30 97 30 97 Yes na na na in
SW6OIO Magnesium 3003 N/A No an na 969 1300

SW6010 Manganese 849 1400 No na na 317 1 248
5W7471 Mercury 014 02 Yes na na 0 012F 0015 F
SW6O1O Molybdenum 1 46 51 No na na 0 44 F 0 45 F
SW6OIO Nickel 146 200 Yes an an 8 2F 91 F
SW6OIO Potassium 2895 N/A No na na 848 1 994 J
SW6OIO Selenium 0.907 5 Yes na na - - .
SW6OIQ Silver 0213 51 Yes na na - .
SW6O1O Sodium 37300 N/A No na as . - 41 F
SW6OIO Thallium 243 2.43 Yes na na - - - -
SW6OIO Vanadium 46.3 72 Yes na na 17.6 23
SW6O1O Zinc 38.8 3100 Yes na na 15.81 1871
SW8260 2-1-lexanone 0 005 N/A Yes na na an an
SW8260 Acetone 0 005 1000 Yes an na na na
SW8260 Methyl isobutyl ketone 0 005 820 Yes na na as na
SW8270 Acenaphthene 0.33 610 Yes na na - - ..
5W8270 Anthracene 0 33 3100 Yes na na . ..
SW8270 Benzo(a Janthracene 0 33 0 33 Yes - - - - 0 053 F 0 074 F
5W8270 Benzo[a)pyrene 033 033 Yes -- . - 0071 F 009SF
SW8270 Benzo[b]fluoranthene 0.33 033 Yes - - . - 0096 F 0 13 F
SW8270 Benzo(g,h,z ]perylene 0.33 310 Yes na na 0069 F 0085 F
SW8270 Benzo[kltluoranthene 033 039 Yes na an an in
SW8270 Beazyl butyl phthalate 0.33 2000 Yes na na - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes na na -- .
SW8270 Clirysene 033 39 Yes na na 0066F 01 F
5W8270 Dibenzo(a,h )anthraeene 0 33 0 33 Yes na in - - .
SW8270 Dibenzofuran 0 33 41 Yes an p .. .
SW8270 Di-n-butyl phthalate 0 33 1000 Yes na na - - - -
SW8270 Fluoranthene 033 410 Yes na na 0.14 F 021 F
SW8270 Fluorene 0 33 410 Yes na tin -- -
SW8270 Indeno(I,2,3-c.djpyrene 033 033 Yes - - . - 0064 F 008 F
SW8270 Phenanthrene 0.33 310 Yes na na 0 039 F 0 063 F
SW8270 Pyrene 0,33 310 Yes r na 0.13 F 0 18 F
Notes.
RRS-1 = Risk Reduction Standard I F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 3 = Estimated value above reporting limit
tin = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in ((parentheses and brackets))

All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence
M \Deiivenbiti\AFCEE\DOZW,nai kFiRO5-Ol Mi wpd Page 3 of 6 flydroOcoiogw. i. . 5,22101



675 242
HydroGeoLo.vc. Inc. —RFJ Solid Waste Management Units 22, 23. 24, and 25—NAg Fort Worth JRB, Texas

Table 5.10
Surface Soil Detections
SWMU 23/Landfill S

NAS Fort Worth JRB, Texas

Method
.

Knalyte
.,

RR-1
,
RR&2 IX

THGLTAO13
00 fv1997-08-25

THGLTAO14
00 ft 1997-08-25

THGLTAOIS
00 ft 1997-08-25

TIIGLTAOI6
00 ft 1997-08-25

SW6010 Aluminum 22035 22035 No 6960 3900 4910 3870
SW6OLO Antimony 0 56 0.6 Yes - - - - - - - -

SW6OIO Arsenic 5.85 5.85 Yes 291 241 ((SF)] I 91
SW6OIO Barium 233 233 Yes 59 9 36 9 221 39.8
SW6OIO Beiyllium I 02 1.02 Yes 059 037 032 F 037
SW6OIO Cadmium 0 556 0 556 Yes - - - - - - 0 088 F
SW6OIO Calcium 167788 N/A 14o 109000 53100 61400 32300
SW6OIO Chromium (total) 25 86 25 86 'VS 7.2 F 5 6 F [(37.5)1 5 7 F
SW6OIO Cobalt 1105 610 Yes 34F 3F 92F 29F
SW6OIO Copper 17 37 130 Yes 4.4 F 6.7 (83.9) 4 9 F
SW6O1O Iron 17717 N/A No 5650 4740 (118000) 4560
SW6OIO Lead 3097 30.97 Yes 71 691 ((20000 1471
SW7421 Lead 30 97 30 97 Yes na na na na

SW6OIO Magnesium 3003 N/A No 1950 921 889 854
SW6OIO Manganese 849 1400 No 230 1 140 1 447 1 153 1

5W7471 Mercury 0.14 02 Yes 0013 F 0011 F 0.039 F 0014 F
SWÔO1O Molybdenum 1 46 51 No 0.28 F 0 35 F (16 F) 0 37 F
SW6O1O Nickel 146 200 Yes 74F 5SF (44.2F) 57F
SW6O1O Potassium 2895 N/A No 10701 605 1 426 F 766 1

SW6OIO Selenium 0,907 5 Ye's - - - - [(6.1 1)1
SW6OIO SiLver 0 213 51 Yes -- -- (0.5 F) --
SW6OIO Sodium 37300 N/A No 57 8 F 35 F 75 1 F --
SW6OIO Thallium 2 43 2.43 Yes -- - - -- - -

SW6010 Vanadium 46.3 72 Yes 16,8 139 122 F 1L9
5W6010 Zinc 38.8 3100 Yes 14 11 16 7 3 (59.43) 33

SW8260 2-1-lexanone 0 005 N/A Yes na na na in
5W8260 Acetone 0.005 1000 Yes na na na na

SW8260 Methyl isobutyl ketone 0 005 820 Yes na na na na

SW8270 Acenaphthene 0 33 '610 Yes -- .
SW8270 Anthracene 0.33 3100 Yes - - -- -- --
SW8270 Benzota]antliracene 033 033 Yes - - - - - -

5W8270 Benzo(a Ipyrene 0 33 0 33 Yes -- 0 037 F 0 057 F 0 053 F
5W8270 Benzo[b}fluoranthene 033 0.33 Yes - - - - 0077 F 007 F
SW8270 Benzo[g,h.i]perylene 0.33 310 Yes - - 0.036 F 0054 F 0.036 F
SW8270 Benzok)fluoranthene 0.33 039 Yes na na na na
SW8270 Benzyl butyl pbthalate 0 33 2000 Yes - - - - (3.3) --
SW8270 bis(2-Ethylhexyl)phthalate 0.33 0 6 Yes - - -- - 0 29 F --
SW8270 Chiysene 0 33 3.9 Yes - - 0 038 F 0 057 F 0.056 F
SW8270 Dtbenzo(a,h3anthracene 033 033 Yes - - - - - - - -

SW8270 Dibenzofiiran 0.33 4U Yes - - - - - - --
SW8270 Di-n'butyl phthalate 0 33 1000 Yes -- - - - - - -

SW8270 Fluoranthene 0.33 410 Yes - - - - 0.1 F 0 11 F
SW8270 Fluorene 0 33 410 Yes - - - - ' -. . -
SW8270 lndeno[1,2,3-c,djpyrene 0.33 033 Yes -. - - 0.051 F 0037 F
SW8270 Phenanthrene 0 33 310 Yes - - - - - - 0 042 F
SW8270 Pyrene 0.33 310 Yes - - - - - - -

Notes:
—

JUtS-I = Risk Reduction Standard I F = Estimated value below reporting limit and above the MDL
ItRS-2 = Risk Reduction Standard 2 1 Estimated value above reporting limit
na = Not analysed Values above JUtS-I are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RI4S-2 are bold and are enclosed
- = Not detected in [(parentheses and brackets)]

Al) concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M \Deirvenbic,\AFcEE\D02\Finai RFI\R05-Oi ss — Page 4 of 6 HydnGLogic, Inc .5/22101



SW6O1O

sw6bio
SW7471
SW6010
5W6010

SW-010-
SW6OtO
SW6O1O

SW6O1O
SW6OW
SW6010
SW6010
SW8260
SW8260
SW8260
5W8270
SW8270
SW8270
SW8270
SW8270
SW8270
SW8270
SW8270
SW8270
SW8270
SW8270
SW 8270

SW8270
SW8270
SW 8270

SW 8270
5W8270
5W8270

,875243
HydrcGecLogic, inc —RE/Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth .11tH, Texas

Table 5.10
Surface Soil Detections
SWMU 23/Landfill S

NAS Fort Worth JRB, Texas

..

Method

k4 ?14k1
>

Anal5et$
N4$i
RBSL1

4
I1RSL2 WpplX

THGLTAO17
OOft1997-08-25

TIIGLTAO17
OOft'2000-0V04

TRGLTAO18
00,ft'1997r09-02

c
TIIGLTAO19

0Ott1997-09-02
5W6010 Aluminum 22035 22035 No 4440 na 15500 7830
SW6O1O Antimony 056 06 Yes -- na 0 2F 02F
SW6O1O Arsenic 585 5.85 Yes 211 na 451 31
SW6OIO Barium 233 233 Yes 47 1 na 73 5 J 44 6 1
SW6O1O Beryllium 1.02 1.02 Yes 042 an 0711 0471
5W6010 Cadmium 0.556 0.556 Yes [(3.4 F)J na 029 F 0 18 F
5W6010 Calcium 167788 N/A No 66700 na 133000 57300
SW6OIO Chromium (total) 25 86 25 86 Yes 6 4 F na 13.4 F 8 2 F
5W6010 Cobalt 1105 610 Yes 3F pa 48F 3.2F
SW6010 Copper 17.37 130 Yes 6.4 F na 6 6 F 5 7 F
SW6O1O Iron 17717 N/A No 5120 na 11300 8060
SWt5OIO Lead 3097 3097 Yes 161 na 107 8.4
5W7421 Lead 30.97 30.97 Yes na na na

Magnesium
Manganese
Mercy
Molybdenum
Nickel
Potassium
Selenium

Silver
Sodium
Thallium
Vanadium
Zinc
2-Hexanone
Acetone
Methyl isobutyl ketone
Acenaphthene
Anthracene
Benzo[a Janthracene
Benzo[a ]pyrene
Benz )fluoranthene
Benzofg,/z, t }perylene
Benzo[k Ifluoranthene
Benzyl butyl phthalate
bis(2-Ethylhexyl)j,hthalate
Chrysene
Dibenzo(a,h lanthracene
Dtbenzofuran
Di-n-butyl phthalate
Fluoranthene
Fluorene

1nden1 ,2,3-cdlpyrene_
Phenanthrene
Pyrene

3003
849
0.14
1.46
14.6

2895
0 907
0 213
37300
2 43
46.3
38 8
0 005
0.005
0,005
0.33
0 33
0 33
0 33
0.33
0 33
6 33
0 33
0.33
0 33
0 33
0.33
0 33
0.33
0.33
0 33
0.33
033 -

N/A
1400
0.2
51

200

N/A
S

51

N/A
2 43
72

3100
N/A
1000
820
610
3100
0 33
0 33
0 33
310
0.39
2000
0.6
3.9
0 33
41

1000
410
410
Q 33
310
110

No
No
Yes
No
Yes

No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

1140
1621

0 014 F
0 34 F
64F
742 1

49 1 F

12 6
20.4

na
na
na

0 25 F
(0.61 F)
((1.9)1
[(2)

[(2.8)]
(1.3)

na

(0.7SF)
f(2.4)]
(2.2)

jq3 }31
0.08 F
0.083 F

(5.5)
0 15 F

fli .4)]
(3.4)
(4.6)

na
na
na
pa
na
na
pa
na
na
na
na
na
na
na
na
pa
na

03E
0 33 F

U0.35M1
pa

(0.36 F)
na
pa

(0.41)

na
na
an
na

0 24 F
na
na

2620 1
288 1

0 018 F
0 14 F
10 5 F
2360J

609F

25 91
32
na
na
pa

1(0.42 1)]
[(0.42 F)1
[(0.53 flI
(0.36 F)

na

(0.54 F)

(1.3)

03F
(0.64 F)

(1.2)
Notes:
RRS-1 = Risk Reduction Standard I F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
pa = Not analysed Values above RRS-l are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in I(parentheses and brackets)]

All concentrations are in mg/kg.

1530 1
160J

0 007 F
0 23 F
7SF
1470J

50 9 F

16 J

23 5
na
na
an

na

U.S. Air Force Center for Environmental Excellence

DeiiverzbicsAFCEE\DO2Finai RFi\R0S-Oi 648 Page 5 of 6 HydroGeaLagic, inc , 5/22(Oi



• 7r 744U 5/dr'GeoLogzc, Inc —RFI So/rd Waste Management Units 22, 2 24, and 25—NA S Fort Worth JRB, Texas

Table 5.10
Surface Soil Detections
SWMU 23/Landfill S

NAS Fort Worth JRB, Texas

Notes

- - = Not detected in L(parentheses and brackets)]
All concentrations are in mg/kg.

iDci,verabiesAFCEE\DO2\F,nai RFIIRO5-0I 648 Page 6 of 6 HydroGooLogic, Inc . 5/22101

-

Method '
Analyte

-
RRS-1

,

RRS2
,
Apji IX

TIIGLTAO2O
00 ft 1997-09-02

THGLTAO2O Du
JO ft 1997-09-02

Aluminum 22035 22035 No 7110 7660
Antimony 0 56 0 6 Yes 0.21 F 0 24 F
Arsenic 5.85 585 Yes 3.35 341
Barium 233 233 Yes 561 52 5 5
Beryllium 102 102 Yes 05J 0541
Cadmium 0 556 0 556 Yes 0.2 F 0 16 F
Calcium 167788 N/A No 97500 84400
Chromium (total) 25 86 25 86 Yes 6 6 F 7 1 F
Cobalt 11.05 610 Yes 4.1 F 38 F
Copper 1737 BO Yes 5 3P 52?
Iron 17717 N/A No 7400 7740
Lead 30.97 3097 Yes 9.1 88
Lead 30 97 30.97 Yes na na

Magnesium 3003 N/A No 1540 1 15501

Manganese 849 I400 No 2S4 1 215 1
Mercury 0 14 0 2 Yes [U.S J)J (0.23)
Molybdenum 1.46 51 No 024 F 021 F
Nickel 14.6 200 Yes 7 9F 8.1 F
Potassium 2895 N/A No 12303 12505
Selenium 0 907 5 Yes - - - -
Silver 0.213 51 Yes - - - -
Sodium 37300 N/A No 52 F 47 9 F
Thallium 2 43 2.43 Yes - - - -
Vanadium 46.3 72 Yes 173 1855
Zinc 38 8 3100 Yes 205 19,6
2-Hexanone 0.005 N/A Yes na na
Acetone 0.005 1000 Yes na na
Methyl isobutyl ketone 0 005 820 Yes na na

Acenaphthene 0.33 610 Yes - - -
Anthracene 0.33 3100 Yes -- - -

Benzola)anthracene 0.33 0.33 Yes - - - -

Benzo[a Ipyrene 0 33 0 33 Yes - - - -

Benzo[b ]fluoranthene 0 33 0 33 Yes - - . -

Benzo[g,&i]perylene 033 310 Yes - - - -

Benzo[k]fluoranthene 0 33 0,39 Yes na na

Benzyt butyt phthalate 0.33 2000 Yes - - - -

bis(2-Ethylhexyl)phthalate 0 33 0.6 Yes - - - -

Chrysene 0 33 3 9 Yes . - - -

Dibenzo[a,hJanthracene 033 033 Yes - - - -
Dibenzofuran 0 33 41 Yes - - - -

Dt-n-butyl phthalate 0 33 1000 Yes - - - -
Fluoranthene 0.33 410 Yes 0 19 F 0 33 F
Fluorene 0.33 410 Yes - - - -

lndenotl,2,3-c,dlpyrene 0.33 033 Yes - - - -

Phenanthrene 0 33 310 Yes - - - -
Pyrene 0 33 310 Yes - - 0 32 F

RRS-1 = Risk Reduction Standard I F Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 3 Esfimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed In (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed

U.S. Air Force Center for Environmental Excellence



HydroGeotogic, Inc—RE! Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

TableS.11 'L 575e 24rSubsurface Soil Detections
SWMU 23/Landfill S

NAS Fort Worth JItB, Texas

Method

L

- 'Analvte. RRS-1 RRS-2

BIIGLTA
05 fttj99g05f4

BRGLTASOS

050 1998-05-IS

BUGLTASO5

lOft 199845-lB

,
BIIGLTA5OS BBGLTMO5 BIIGLTASO6

15 ft 1998-05-18 207* 1998-05-18 05 ft 1998-05-13

SW6OIO Aluminum 20260 20260 No usa na Ha na isa isa

SW6OIO

3W6010
Antimony
Arsemc

0712
658

0712
658

Yes

Yes

- -
6 SF

- -

1(25.5 F)]

- -
- -

-.
- -

- -
- -

- -
R12.4 F)]

5W6010 Barium 1281 200 Yes 45 (155) 139 21 31 [(2203))
3W6010 Beryllium 113 113 Yes 051 I I - - - - - . ((1 23)]
SW6OI0 Cadmium 059 059 Yes -- -- .- -. -- .

SW6010 Calcium 272 N/A No na Ba Ba isa isa Ba

5W6010 Ctiromiuiss(iotal) 1631 1631 Yen 10 ((25)3 4 7F 21 F 24F [(253)]
SW6010

SW6OIO

Cobalt

Copper

619
1372

610

ISO

Yes

Yes

34F
57F

(9.7F)
91F

16F
27F

13F
22F

I IF
13F

56F
725

5W6010 Iron 17469 N/A No in Ba Ha 02 isa Ba

SW6OIO Lead 1266 1266 Yes 5SF 7SF -- -. 2F ElF
SW7421 Lead 1296 1266 Yes Ba H2 Ba ris Ha Ba

SW6OIO M agisesium 2420 N/A No isa na ha ala 112 isa

SW6OIO Manganese 3517 1400 No Ba Ba Ba 552 isa Ba

SW7471 Mercury 0035 02 Yes DOSE -- -- -- -- .-
SW6OIO Molybdenum 193 51 No Ba Ha na isa isa Ha

SW6OIO Nickel 1976 200 Yes 7F IOF SdP 17F 1SF 14SF
SW6OIO Potassium 1717 N/A No Ha Ha usa isa isa 515

5W6010 Selenium 0313 5 Yes (388) - - - - - - - - - -

SW6OIO
SW6OIO

Sndium
Thallium

53200
IS

N/A
IS

No
Yes

na

[(10.5 8))

Ha

[(23.2 P)
fl5
- -

isa
- -

isa
- -

Ba

((21 1 F)1
SW6OIO Vanadium 374 72 Yes 206 (57.4) 83 46F 5SF (387)
SW6OIO Zinc 313 3100 Yes 432.5) (39.9) 69 38 48 (3873)
SW9030 Sulride 25 N/A Yes -- - - - - - - - - --
SW8260 ,2,4-Trimeshylbesszene 0007 N/A No 02 isa ala Ha in isa

SW8260 2-Dicklorobeisrene 0002 60 Yes isa Ha Ha isa isa isa

SWS26O 2-Dicbloroerhene, as- 0005 7 Yes - - - - 0002 F -. - - - -

SW8260 2-Dicislornethene, irons- 0 003 10 Yes - - . - . . - . . - . -
$W8260 ,3,5-Thmethylbeisxeise 0003 N/A No Ha ala isa Ha eta isa

SW8260 ,4-Diclslorohenzene 0002 75 Yes ma Ha usa isa isa Ha

SW8270 ,4-thclilorobenzene 0 33 7 5 Yes -- - - . - - - ..
SW8260 2-Hexanoise 0 005 N/A Yes - - - - -- -- -- - -
SWS2AS0 Acetone 0005 l Yes (0 062) (0028) (0 015) . . . . (0072)
SW8260 Clslorobenzeise 0002 10 Yes - - - - (0 004) .. .. .
5W8260 Ethylbenzene 0(03 70 Yes .. . - - . - .. . -
SW8260 lsopropylbeiszeme 0008 N/A No ma Ha Ha isS in isa

SWS2dO nr-&p-Xylene(sumofisome,s) 0005 ICCO Yes -- -- -- -- .. ..
SW8260 Methyl ethyl kerone 0005 6100 Yes (0009) -- . - -. - - (0 008)
SW8260 Methyl zsobueyl ketone 0005 820 Yes - - -. -. - - - - - -
SW8260 Methyleise chloride .A_. - - - - - - - -
SWSI6O Naphthalene 0002 200 Yes isa isa ma isa isa Ba

SW8270 Naphthalene - 033 200 Yes --- . - . - - - - - - -

5W8260 a -Buiylbeiszeise 0005 N/A No isa isa isa Ba Ha Ha

5W8260 ii -Propylbeiszene 0032 N/A No Ha in in isa Ha is2

9W8260 0 -Xylene 01135 1000 Yes - - - - - - - - . -
SW8260 p-lsopropylsoluene 0006 N/A No Ba Ba usa Ha Hi isa

5W8260 Toluesse 0 035 100 Yes - - .. - - - - - - - -
5W8260 Trtchloroetheise 0005 05 Yes -- -- 0001 F -- -
SW8270 2-Methylnaphthalesse 033 410 Yes - - - - .. - - - -
SW8270 AceBaphthesse 033 610 Yes -- -- - - .. - - - -
SW8270 Anthraceise 0 33 3103 Yes - - - - . - - - - .
SW8270 Benzo[a ]aHthracene 033 033 Yes - - - - .. . - . - ..
SWS27O 8eiszn[a]meme 033 033 Yes - - - - . - . - - - -
SW8270 Be,szo[b]fluoranthene 0 033 Yes 0057F -- -- .- .- "
SW8270 Heisso[e,h,s]peryleme 033 310 Yes .. . . -.
SW8270 Bemzo[k]fluorantheise — 033 039 Yes -- - - . - - - - - - -
SW8270 Besszylbutylphtha!ate 2 Yes 0045 F -- -- -- -- --
SW8270 bis(2-Ethyllsexyl)phthalate 06 Yes -. - - -. -. - - -.
SW8270 Clarysene 39 Yes 0047 F - - -- . - - - --
SW8270 tlubesszo[a,h lanlhraceme 033 033 Yes - - - - -. -. - - -.
SW8270 Dibesszoflaran 0 33 41 Yes - - - - - - - . -.
SW8270
SW8270

Du-n-butylplsslsalase
Fluoranthesse 033

lG Yes -- -. -. -. -. 005SF
410 Yes 008SF -. - - -. - - -.

SW8270 Fluorerie 033 410 Yes - - - - -- -- - - -.
5W8270
SW8270

SW8270
SWR5

Issdcno[l,2,3-c.d]pyreuse
,n-&p-Cresol(sumoflsomers)
Phenasashrene

Pye

033
033
033-vir

033
SI
310mr

Yes
Yes
Yes
Yes

- -
--

0 044 F
OOuSSF

. -
--
- -.

- -
.-
..

.

. -

.-

..
.

- -
.-
..
..

-
-.
..
..

Notes
RRS-l Risk Reduction Standard I F Esumared value below reporting tome and above the MDL
RRS-2 Risk Reduction Standard 2 J = Esumaled value above reporting lunst
isa Not analysed Values above RR5-l are bold and arc enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)]
- - Not detected All comcctsnatsons axe in mg/kg

U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, Inc —RFI So/id Waste Management Units 22, 23, 24, and 25—NA S Fort Worth 11W, Texas

675 246
Subsurface Soil Detections

SWMTJ 23/Landfills
NAS Fort Worth JRB, Texas

Method

-

Analyle PitS-I RRS-2
BEGLTASOG Dup
DEft 1998-03-13

BHCLTASO6
05 ft 2000-01-03

BHGLTASOd
lOft 1998-05-13

BHCLTASO7
05 ft 1998-05-13

BIIGLTASO7
lOft 1998-05-13

BHCLTASOS
0511 1998-05-13

W6010 Aluminum 20260 20260 No ma ma ma ma ma ma

W6010 Antimony 07l2 0712 Yes - - ha - - - - - - - -
SWEOIO Anemc 658 658 Yes [(12SF)) ma -- ((12.55)] -- [(939)]
W6010 Barium 1281 200 Yes 653J 43 62 641 3 87
W6010 Beryllium 1.13 113 Yes 0731 053 -- 079 -- 073

SW6OIO Cadmium 059 059 Yes -- ma -- -- -- .-
SW6OIO Calcium 272030 N/A No ma ma ma ma ma ma

W60i0 Chromium(cocal) 1631 1631 Yes 1531 124 -- 162 -. 143F
SW6OIO Cobalt 619 610 Yes 44F ma 14F (7.79) 097F 5SF
WdOlO Copper 1372 130 Yes 46F ha 16P 54F 15F 71F
W6010 Iron 17469 N/A No ma ma ma in ma ma

W6010 Lead 1266 1266 Yes 4F ma 27F 69F 2F 72F
W7421 Lead 1296 1266 Yes in in ma ma in ma

W6010 Magnesium 2420 N/A No eta isa isa isa Ill ma

W60l0 Manganese 3517 1400 No ma ma ma ma ma ma

W7471 Mercury 0035 02 Yes - - ma - - - - - - - -
W6010 MoIy1enum 193 51 No ma ma ma ma ma ma
W6010 Nickel 976 200 Yes 94F na 27F IOF I 6F iO2F
W60l0 Polassium 1717 N/A No ma ma ma na na ma

W60I0 Selenium 0313 5 Yes - - in - - - - - - - -
5W6010 Sodium 53200 N/A No ma ma ma in isa ma

SW6010 Thallium 15 iS Yes ((1&IF)] ma -- -- -- 1(1349)]
SW6OIO Vanadium 374 72 Yes 27 9 ma 4 4 F 27 I 4 8 F 29 6

SW6OlO Zinc 313 3100 Yes 241 ma 4 249 42 252
SW9030 Sulfide 25 N/A Yes -- ma -- -- -- --
SW8260 I ,2,4-Trirnethylbemzene 0007 N/A No ma ma ma in ma ma

5W8260 I .2-Dichlorobemzeme 0002 60 Yes ma ma ma ma ma ma

SW8260 1,2-Diclaloroetheme, cia- 0005 7 Yes - - ma - - - - - - - -

5W8260 1,2-Dichloroetheme, tram- 0003 10 Yes - - ma - - - - - - - -
W8260 i,3,5-Trimethylbemiene 0003 N/A No in ma in ma ma in
W8260 J,4-Dichlorobemzeme 0002 75 Yes ma ma ma in en eta

W8270 l,4-Dichlorobenzene 033 75 Yes -- ma -- -- -- -.
W8260 2-Hexammme 0005 N/A Yet -- in -- -- -- --
W8260 Acetone 0005 l Yes (0 43) ma (0-025) (0021) (0-001) - -

W8260 Chlorobemzeme 0 002 10 Yes - - in - - - - - - - -

SW8260 Elllylbenzeme 003 70 Yes - - ma - - - - - - - -
W8260 Isopropylbeuzeme 008 N/A No ma ma ma ma isa ma

W8260 in - & p -Xyiene (sum of isomers) 005 i000 Yes - - ma - - - - - - - -

W8260 Methylechylketome 6100 Yes (0059) ma 0005 -- -- --
W8260 Methylisobutylkeenne 0005 820 Yes -- ma -- -- -- --

SW8260 Methylene chloride 0002 05 Yes - - in - - - - - - - -

W5260 Naphthalene 0002 2CC Yel ma ma ma ma ma ma

W6170 $apbshatene 033 200 Yes - - ma - - - - - - 0 047 F
W8260 ,i -Butylbemzene 0005 N/A No ma ma ma in ma ma

W8260 a -Propylbemzeme 0002 N/A No ma ma ma ma ma in
9/8260 o -Xylene 005 1000 Yes - - ma - - - - - - - -

W8260 -Isopropyleolueme 006 N/A No in ma ma in ma ma

9/8260 Tolueme 0005 iOO Yes -- ma -- -- -- --
9/8260 Inchloroethene 0005 05 Yes - - in - - - - - - - -

W8270 2-Methylnaphthaleme 33 410 Yes - - ma - - - - - - - -

9/6270 Aceinphthene 033 610 Yes - - ma - - - - - - - -
59/8270 Amlhracelle 3100 Yes -- in -- -- . 0066 F
W8270 Bemzo[a]snthracene 33 Yes - - ma - - - - - - 02SF
9/8270 Bemzo[a]pyreme Yes -- ma -- -- -- ((036flj
9/8270 Bemzm[b)fluoramthene ....Xa -- ma -- -- -- [(054)]

59/8270 Bemzojç,h,ljçctylene 033 310 Yes - - ma - - - - - - 027 F
5W8270 Bemzo[k)fluoraneheme 039 Yes - in -- -- -- 019 F
SW8270 Bemayl butyl phthalate 33 2 Yes - - ma - - - - - - - -

59/8270 bis(2-Ethylhexyflphthalase
SW 8270 Chryseme
SW8270 Dibemzo[a,Illamthraceme

033
033

06
39
033

Yes
Yes
Yes

- -
-
--

ma

ma

in

- -
- -
--

- -
- -
--

- -
- -
- -

- -

(0.4)
00526'

SW8270 Dibemzoftiram 033 41 Yes -- ma -- -- -- --
59/8270 Di-m-bueyl phthalate 033 I3 Yes - - in 00656' - - - - - -

59/8270 Fluoraneheme 033 410 .LIL. - - in - - - - - - (0.88)
59/8270 Fluoresse 033 410 Yes - - ma - - - - - - - -
9/8270 hter4t,2.3-c,d)pyrene 033 033 Yea - - ma - - - - - - 029 F

5W8270 m-&p-Cresol(sumofimomers) o33 SI -- in .. -- 00426'
59/8270fl2! Phemanthreme'° 033:!i 310 Yes

!E
- -
- -

ma

in
- -
-.

- -
- -

- -
- -

(0.42)
(0.61)

Notes
RRS-i — Risk Reduction Standard I F = Estimated value below reporting limit and above the MDL
RRS-2 Risk Reduction Standard 2 1 = Estimated value above reporting hunt
ma — Not analysed Values above RRS- I are bold and are enclosed m (parentheses)
N/A Not applicable, no value Values above RRS-2 are bold and are enclosed in [(paremtheses and brackets)]
- - Not detected All concemtratjoms are In mg/kg

US. Air Force Center for Environmental Excellence
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J'IydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth fEB. Texas

675- 248 Table 5.11
Subsurface Soil Detections

SWMIJ 23/Landfill 5
NAS Fort Worth JRB, Texas

•
,

Aastyte R11S-l

,
ILRS-2 pjfl

E}ICLTASII
05r11999-lO-08

BIIGLTASI5
055t2000.06-15

BIIGLTASI5
IOft2000-06'lS

LFOS-DP05P
05112000-04-26

LFOS-DP059
lOft2000.04-26

LFOS-DP059
1511200044-26

20260 20260 No as Ba as as na Ba
0711 0712 Yes as as Ba as as Ba

658 658 Yes as as as as as as
1281 200 Yes as Ba as Ba Ba as
113 Iii Yes as as Ba B2 as as
059 059 Yes as as as as as as
272 N/A No as as Ba as as as
1631 1631 Yes as Ba Ba as as as
619 610 Yes Ba as Ba Ba Ba as
1372 130 Yes Ba as as as as as
17469 N/A No as Ba as Ba as as
1266 1266 Yes as as as isa as as
1296 1266 Yes 78F as as as as Ba
2420 N/A No Ba as Ba as Ba as
3511 14W No as as as as as as
0035 02 Yes as as as as as as
193 51 No Ba Ba as as Ba Ba

1976 200 Yes as Ba Ba as Ba Ba
1711 N/A No as as Ba as Ba as
0313 5 Yes as as as as as as
532CM) N/A No as as as as as as

15 IS Yes as as as as as as
374 72 Yes as as as Ba as as
313 3100 Yes as as Ba as as as
25 N/A Yes as as as Ba Ba Ba

0007 N/A No as - - - - - - - - -
0002 60 Yes as - - - - -- .. --

C's- 0 005 7 Yes . - . - . - . - - - - -

irons- 0003 10 Yes - - -. - - -. . - - -

0003 N/A No as - - - - - - - -.
75 Yes as -- -. (0 055) 0002 F - -

033 75 Yes - - as as as as Ba

0005 N/A Yes - - Ba as Ba B Ba

0005 1000 Yes - - Ba Ba as Ba Ba

0 002 10 Yes . - .. . - - - - - -

0003 70 Yes - - -. -- 0003 F -- - -

0008 N/A No as - - - - - - - — - -

(sumof Isomers) 0005 1000 Yes .- .- -- 0002F .- --
ketoBe 00)5 6100 Yes - as as as as as

0035 820 Yes -- 01 isa na isa as
0002 05 Yes - - (00053) - - -- .. .
0002 200 Yes as -- - - . - . ..
033 200 Yes - B1 512 Isa isa as
0005' N/A No as -- -- -- .- --
0002 N/A No as - - - - - - - - - -

0035 tOY) Yes -- -- -- -- .- --
0006 N/A No as - - - - - - -- - -
0035 100 Yes 0034F -- -- 0004F -- --
0005 05 Yes --' -- -- -- .• --
033 410 Yes .. Ba Ba as Ba as

610 Yes - as as Ba as Ba

033 3100 Yes -. Isa as Ba • Ba Ba

Oj 033 Yes -- as as as as as
033 Yei - - as as as as as

033 033 Yea - - as as as as as
Jperyleoe 310 Yes - - as as as Ba Ba

033 039 Yes - as as as as Ba

phihalase 033 2000 Yes - - Ba as as as as
033 06 Yes -. as Ba as as as

39 Yes -. as as as as as
033 033 Yel -- as as as as as
0 41 Yes -. as as as as as

phdaalate 033 1000 Yes' .. B as as as as
410 Yea . . as as as Ba as
450 Yes -- as as as as as
033 YeC . - as as as as as

(sum of isomers) 55 Yes -. as as as as Ba

033 310 Yes -- as as as as as
'ö3T iiC . - as as as Ba Ba

Notes
RRS-l = Risk Reduction Siandard I F = Estimated Value below reporvBg limit and above the MDL
RRS-2 = Risk ReducooB Standard 2 1 = Estimated value above reportmg limit
aa Not analysed Values above RRS-l are bold and are enclosed m (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed m [(parentheses and brackets)]. = Not detected All coocenirauons are m mg/kg

U.S. Air Force Center for Environmental Excellence
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HydroGeoLogic, Jnc.—RFI Soltd Waste Management Units 22, 23, 24, and 25—NM Fort Worth fEB. Tens

675 250 Tables.!!
Subsurface Soil Detections

SWMU 23/LandfillS
NAS Fort Worth JRB, Texasp

151GLTAOI3 ThGLTAOI7 TI1CLTAOI1 THGLTAOI9 TIIGLTAO20

Method Analyse RRS-I RRS-2 15 ft 1997-09.09 12 ft 19974948 13(12000-01-05 lOft 199749-09 13 ft 1997-09.09
SW6010 Alunimum 20260 20260 No 5221 15003 na 36301 46701
SW6OIO Antimony iZJL JilL -- -- isa 01SF 054?
SW6OIO Arsenic 658 658 Yes 029F 2 isa 22 22
SW6OIO Bartum liSt 200 Yes 67 223 isa 403 401
SW6OIO Heryllrnm 113 113 Yes 007SF 021 F isa 034F 039F
SWGOI0 Cadmium 059 059 Yes -- .- na 01SF 0019F
SW6OIO Calcium 272070 N/A No 815 31507 isa 94900 44000
SW6OIO Chromium(total) 1631 1631 Yes 17F l9F in 8SF 4212
SW6OIO Cobalt 619 610 Yes -- 21F as 2SF 33?
SW6OIO Copper 1372 130 Yes hF 2SF Os 36F SI?
W6010 leon 17469 N/A No 2020 4640 isa 4850 4307

SW6OIO Lead 1266 1266 Yes 251 32J isa 671 711
SW7421 Lead 1296 1266 Yes isa in lie isa isa

W6010 Magnesium 2420 N/A No 85 2 422 isa 965 5020

5W6010 Manganese 3511 1400 No 195 104 isa 218 83
W747t Mercury 0035 02 Yes 00087? 000SF isa 0013F 002SF

SW6OIO Molybdenum 193 5! No .- 02SF isa 026F 02912
SW6OI0 Nickel 1976 200 Yes 1912 34F isa SI? 5412
SW6OlO Potassium 1717 N/A No SIIF 26SF isa 507? 7t9
5W6010 Selenium 0313 5 Yes -- isa -- .
SWGOIO Sodium 53207 N/A No 20? 34SF ISa 764 149

SW6OlO Thallium IS IS Yes -- -- tie -- .-
SW6OI0 Vanadium 374 72 Yes 49F 9112 isa 135 12

SW6OIO Zinc 313 3i00 Yes 3 5 7 7 in 5 135
SWSO3O Sulfide 25 N/A Yes isa isa isa in isa

5W8260 l.2.4-Trimetlsylbenzeiae 0 N/A No -. - - isa (00071 F) - -

5W8260 I .2-Dschlorobenzene 60 Yes - - . - isa - - (0.0078)
%W8260 l,2-Dtchtoroethene, cii- Yes (0018) . - in - - --
5W8260 l,2-Dichloroetliene, (cans- 0 10 Yes 00016 F .. in - - - -

SW8260 a ,3.5-Tr,enethylbenseoe 0073 N/A No - - - - isa - - - -

SW5260 l,4-Dichlorobeiszene 75 Yes - - - - na (00073) 00714 F
SW8270 I ,4-Dichlorobenzene 0 33 7 5 Yes - - . - tie . - -

SW8260 2-liexanone 0005 N/A Yes isa as isa in isa

SW5260
SW8260

Acelone
Cliloeot,esszesse

0005
0032

1000
50

Yes
Yes

isa
--

tin
- -

in
isa

isa
- -

isa

(0 013)
SW8260 Ethylbenzene 0003 70 Yes -- -- isa -- (00033fl
SW8260 Isopropylbeozene - 0038 N/A No . .. isa - - - -

SW5260 m-&p-Xylene(sumofisomers) 0005 1000 Yes -- -- Isa -- (0021)
SW8260 Methylethylketone 0005 6100 Yes in in isa in isa

5W8260 Methyl isoburyl ketone 00)5 820 Yes isa as isa in isa

5W8260 Methylene chloride 0 002 0 5 Yes - - -- isa .. - -

SW5260 Nathalesse 0002 200 Yes - - - - in (0 0038) (0 0029)
SW8270 Naphthaiene 033 200 Yes - - .. isa - - - -

SW8260 n-Euty*enzene 0005 N/A No -- -- na 00016 F --
SW5260 rs-Propylbenzeoe 0 N/A No - - . - isa - - .-
SW8260 a -Xylene 0005 1Q00 Yes - - - - Os - - - -

SW8260 p-tsopropylcoluesse 0 NiA No -- -- - in -- - -

SW8260 Toluene 0005 100 Yes -- -- in -- --
SW8260 Trichloroessiene 0 005 0 5 Yet 0 0031 F - - isa -. ..
SW8270 2-Methylnapbthalene 410 Yes - - - - isa -. - -

SW8270 Acenartthene 610 Yes . - - - na - - - -

5W5270 Aisthracene
- 033 3100 Yes - - . - as . - - -

SW8270 Benzo[ajanthracene 033 033 Yes - - [(039 F)) [(1)) - - 02SF
SWEZ7O Beiszoa}pyrene 033 Yes - - 1(045 F)] [(0.95)] - - 028 F
SW5270 Bcnzo[bJt]uorasithene 033 033 Yes -- [(051 F)) [(1.1)1 - - 03 F
JW8270 Bciszolgh,l]nrylene 033 310 Yes -- (041 F) in - - 026 F
SW8270 Benzo[k)fluorantheoe 039 Yes isa isa ((0 8)1 as as

SW8270 Bcnzyi busyl phthalate 2070 Yes - - - - isa - - - -

SW8270 bis(2-EthyUsexyt)-ptsthalate 033 06 Yes . - -- in . - - -

SW8270 Chrysene 39 Yes -- (0.SIF) (1.3) -- (034F)
SW8270 Dsbcazo(o,h ]sashsaceae 033 033 Yes -- - - 0 IS F - - .-
SW8270 Dibeiszofliran 033 4! Yes -- -- isa - - --
SW8270 Di.n-butyl phsthalate 1033 1000 Yes -- . - isa - - . -

SW8270 l9uoeaatheoe 033 410 Yet - - (1.1) isa -- (0.82)
SW8270 Fluorene 410 Yes -- -. in . - ..
SW8270 tisdeiso4t.2,3-c,d9pyrerte .1.�L .12!_. -- 1(0.34 F)] [(0 78)) -. 022 F
SW8270 in. & p-Cresol (sum of Isomers) 033 'SI Yes isa isa in in in
SW8270
sWThW

Pbenarishrene

Pyreoe

033
TW

310W YesVi . -
- -

(0.45 F)
(0.94)

is
in

--
.. (0.47 F)

(Oil F)
Notes
RRS-l Risk Reduction Standard I F = Esismased valise below reporting sums and above the MDL
RRS-2 Risk Reduction Standard 2 1 = Estimated value above reporting Ionic
lie — Not analysed Values above kitS-) are bold and are enclosed in (parentheses)
N/A Not applicable, no value Values above RRS-2 are bold and are enclosed in [(parentheses and brackets))
-. Not detected All conceniratsoiss ate 01mg/kg

U.S. Air Forée Center for Environmental Excellence
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Notes

6:7i
HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas_

RRS-1 = Risk Reduction Standard 1
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth iRE, Texas

U.S. Air Force Center for Environmental Excellence

M \Delivcnbies\AFCEE\D02\Finai RFi\R05.Oi Mi — Page 1 of9 HydrooeoLog,c, ir .5/22101

.
t

MetGod ASalyie- 't RRS-i

t
:

'RRS-2

,
App IX BHGLTooF- BHGLTAOOI'-

k1ist 00'rti997-0B-26 M0 ft20004)S15

.
BHGLTAOO2

00 fti997-08-26

-
BHGLTAOO2 Dup
00 ft I997O826

Aluminum 22035 22035 No 7050 na 8590 11000

Antimony 0 56 0.6 Yes ((0.75 3)] na 0 41 F 0 35 F
Arsenic 585 5.85 Yes 38J na 381 341
Barium 233 233 Yes 602 na 1101 6691
Beryllium 1 02 1.02 Yes 043 na 0.65 065
Cadmium 0.556 0.556 Yes [(1.4 F)1 ((0.86 3)] 0.47 F 0 37 F
Calcium 167788 N/A No 129000 na 42200 47100
Chromium (total) 2586 25 86 Yes 11 na 144 126
Cobalt 1105 610 Yes 3 3F na 5.7F 39 F
Copper 17 37 130 Yes 17 2 na 10 3 10 1
Iron 17717 N/A No 10200 na 10100 10500
Lead 30.97 30.97 Yes [(166)) na [(48.9Jfl f(33.7J))
Lead 30 97 30 97 Yes na [(573)] na na

Magnesium 3003 N/A No 17501 na 1420 J 16601

Manganese 849 1400 No 253 na 474 J 256
Mercury 0.14 0.2 Yes 0.075 F na (0.15) 0 1 F

Molybdenum 146 51 No 0 84F na 0 67F 043 F
Nickel 146 200 Yes 76F na 98F 88F
Potassium 2895 N/A No 1420 F na 1790 2130
Selenium 0 907 5 Yes .. na .. ..
Silver 0213 51 Yes (1.3 F) na . -
Sodium 37300 N/A No 976 na 402 F 513 F
Thallium 2 43 2.43 Yes na .. ..
Vanadium 46 3 72 Yes 17 3 na 23 9 22 4
Zinc 38.8 3100 Yes (87.8) na (39.6) (44.1)
2-Hexanone 0 005 N/A Yes na na 122 Ha

Methyl isobutyl ketone 0 005 820 Yes na na na na

Naphthalene 0.33 200 Yes .. .. .. ..
Tetrachloroethene 0 005 0 5 Yes . na ..
Trichloroethene 0 005 0 5 Yes 0 0041 F na (0.02) --
Acenaphthene 0 33 610 Yes 0 16 F .. .. .
Anibracene 033 3100 Yes (0.41 F) .. 0069 F 0 11 F
Benzo[ajanthracene 0.33 033 Yes [(3.7)] 0,17 F [(0.72 F)] ((0.97))
Benzo[a]pyrene 0.33 0.33 Yes [(4.2)] 021 F [(0.9)] ((1.3)J
Benzo[b]fluoranthene 033 033 Yes [(5.6)] 02SF ((1.3)] [(1.8)]
Benzo[g,h, i ]perylene 0 33 310 Yes (23) 0 2 F (0.79 F) (1.1 J)
Benzo[k]fluoranthene 0 33 0.39 Yes na 0 17 F na na
Benzyl butyl phthalate 0 33 2000 Yes .. na -- .
Chrysene 0 33 3.9 Yes (3.9) 0 22 F (0.89) (1.3)
thbenzo[a,hjanthracene 033 033 Yes [(0.6 F')) .. 0 16 F 0.23 F
Dibenzofuran 0 33 41 Yes . - p, . ..
Fluoranthene 0.33 410 Yes (4.9 .J) (0.42) (1.83) (2,5 J)
Fluorene 0 33 410 Yes 0 079 F .. . - .
lndeno[1,2,3-c,djpyrene 0.33 0.33 Yes ((2.33)] 02 F [(0.78 F')] [(1.1 3)]
Pheriarjthrene 0.33 310 Yes (1.63) 0 14 F (0.51 F') (0.74 F)
Pyrene 0.33 310 Yes (4.63) (0.43) (1.63) (2.23)

RRS-2
na
N/A

F = Estimated value below reporting limit and above the MDL
Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in ((parentheses and bracketsfl
All concentrations are in mg/kg



675 25,6
I-1JdroGeoLoglc, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

= Risk Reduction Standard 1

= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

U.S. Air Force Center for Environin ental Excellence

M \Deijverabies\AFCEE\DO2Wjnai RF1\R05-Oi 648 — Page 2 of 9 HydroceoLogic, inc 5122/02

,
Analyte -RRS-l RRS-2

App IX
L&

811GLTA003
00 ft 1997-08-26

BHGLTA0O4
00 ft 1997-08-26

- BHGLTAOO5
00 ft 1997-08-27

BHGLTAOO6
00 ft 1997-08-27

Aluminum 22035 22035 No 7790 8660 11100 6390

Antimony 0.56 06 Yes 0 56F 0.43 F 043F - -

Arsenic 585 5.85 Yes 4.71 41 41 271
Barium 233 233 Yes 43 9 80 6 79 70 7 1

Beryllium 102 1.02 Yes 0.48 0.54 084 0 691
Cadmium 0 556 0 556 Yes - - -. - - . -
Calcium 167788 N/A No 131000 47700 22400 11200)
Chromium (total) 25 86 25 86 Yes 9 2 14 4 12 9 9 5
Cobait 1105 610 Yes 37F 36F 64F 48F
Copper 1737 130 Yes 92 6 7F 861 6 4F
Iron 17717 N/A No 12000 11300 11200 7650
Lead 3097 3097 Yes 243 193 1631 1021
Lead 30.97 30 97 Yes na na na na

Magnesium 3003 N/A No 17001 13501 1560) 941 1
Manganese 849 1400 No 256 183 298 1 296 1

Mercuiy 014 02 Yes 0 027F 0014 F 001SF 0 036F
Molybdenum 1.46 51 No 0 76F 066 F 0 68F 061 F
Nickel 146 200 Yes 81F 91F 106F 88F
Potassium 2895 N/A No 1430 1520 13503 11401
Selenium 0 907 5 Yes - - - - 0 54 F - -
Silver 0213 51 Yes - - - - - - --
Sodium 37300 N/A No 928 452F 556F 247F
Thallium 2 43 2 43 Yes - - - - -- - -
Vanadium 46 3 72 Yes 19 6 19.6 26 22.2
Zinc 38.8 3100 Yes 27.4 25 261 1391
2-ilexanone 0 005 N/A Yes na na na na
Methyl isobutyl ketone 0 005 820 Yes na na na na

Naphthalene 0 33 200 Yes -- - - - - -.
Tetrachloroethene 0 005 0 5 Yes 0 0015 F - - -- - -
Trichloroethene 0.005 0.5 Yes (0.017) 0 0047 F (0.0057 F) (0.0099 F)
Acenaphthene 0 33 610 Yes - - - - - - --
Anthracene 0.33 3100 Yes -- - - - - - -
Benzo(ajanthracene 0.33 0.33 Yes 023 F - - 0 049 F 0049 F
Benzo[apyrene 0 33 033 Yes 029 F - - 0.056 F 0.0S9 F
Benzo[b]fluoranthene 033 0.33 Yes 1(0.39 F)I - - 007SF 0086 F
Benzolg.h,i]peiylene 033 310 Yes 028 F - - 0036 F 004 F
Benzo[k]fluoranthene 0 33 0 39 Yes na na na na
Benzyl butyl phthalate 0 33 2000 Yes - - .. - - ..
Chrysene 033 39 Yes 0 29F -- 005SF 0065 F
Dibenzo[afljanthracene 0.33 033 Yes 0076 F - - -- - -
Dibenzofuran 0 33 41 Yes - - - - - -
Fluoranthene 033 410 Yes (0.52 F) -. - - 0.1 F
Fluorene 0 33 410 Yes -- - - - - - -
lndeno[l,2,3-c,d]pyrene 033 0.33 Yes 0.26 F - - 0039 F 0043 F
Phenanthrene 0 33 310 Yes 0 16 F - - - - - -
Pyrene 033 310 Yes (0.46 F) -- - - - -

Notes
RRS1
RRS-2
na

N/A

F = Estimated value below reporting limit and above the MDL
Estimated value above reporting limit

Values above RRS-l are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)]
All concentntions are in mg/kg.



675r 27
HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

.Metliod RR&l RRs2
APä+1:LS G!TKq06

00ft19974&27)'
HGLTA017
00ftt1997r08-2Z

•BHGLTA071'
O0 It 1998-05-28

HG,LTA07
00 ft 2o0006l5:

SW6010 Aluminum 22035 22035 No 5700 8300 na na
SW6O1O Antimony 0 56 0 6 Yes - - 0 37 F - - na
SW6O1O Arsenic 5.85 5.85 Yes 261 321 - - [Ia

5W6010 Barium 233 233 Yes 50.93 73 2 [(441)1 38 7 F
SW6OIO Beryllium 102 102 Yes 0481 0.73 -- na

SW6O1O Cadmium 0.556 0.556 Yes - - 0.25 F - - na
SW6OIO Calcium 167788 N/A No 74400 1 41500 na na
SW6O1O Chromium (total) 25 86 25.86 Yes 74 F 134 12.3 F na
SW5010 Cobalt 11.05 610 Yes 3 IF 4SF 3.1 F na
SW6O1O Copper 17.37 130 Yes 1591 (62.63) 86 F na

5W6010 Iron 17717 N/A No 6620 9080 na na
SW6OIO Lead 30.97 30.97 Yes [(31303)] [(166.1)) [(493 F)] na
SW7421 Lead 3097 3097 Yes na na na na
SW6O1O Magnesium 3003 N/A No 1140J 13103 na na

SW6OIO Manganese 849 1400 No 175 1 197 1 na na
SW7471 Mercury 0.14 02 Yes 007F 0011 F 003 F na
SW6O1O Molybdenum 1.46 51 No 06 F 0.55 F na na
SW6OIO Nickel 146 200 Yes 57F 82F 61F na
SW6O1O Potassium 2895 N/A No 10501 13901 na na
SW6OIO Selenium 0 907 5 Yes - - - - - - na
5W6010 Silver 0213 51 Yes - - - - - - na
5W6010 Sodium 37300 N/A No 811 652 na na
5W6010 Thallium 2 43 2.43 Yes - - - - . - na
SW6OIO Vanadium 46 3 72 Yes 16 1 24 6 17 9 F na
SW6OIO Zinc 38 8 3100 Yes (9943) (157 J) (50.53) na
SW8260 2-ilexanone 0 005 N/A Yes na na - - na
SW8260 Methyl isobutyl kerone 0 005 820 Yes na na - - na
SW8270 Naphthalene 0 33 200 Yes - - - - 0.041 F - -

5W8260 Tetrachloroethene 0 005 0.5 Yes - - - - - - na
SW8260 Trichloroethene 0 005 0.5 Yes (0.0075 F) 0 0029 F 0 002 F na
SW8270 Acenaphthene 0 33 610 Yes - - - - (0.68) --
SW8270 Anthracene 0.33 3100 Yes -- - - (1.6) - -

SW8270 Benzo[a lanthracene 0 33 0 33 Yes 0 081 F 0 32 F [(10 3)] - -
SW8270 Benzo[ajpyrene 0.33 033 Yes 0.092 F 0.32 F [(123)) - -
SW8270 Benzo[b]fluoranthene 033 033 Yes 0.13 F [(0.45 F)] [(19 J)] - -
SW8270 Benzo[g.h, i ]peryiene 0 33 310 Yes 0 058 F 0 21 F (103) - -
SW8270 Benzo[k]tluoranthene 0.33 0.39 Yes na na - - - -

SW8270 Benzyl butyl phthalate 0 33 2000 Yes - - -- 0 047 F na
SW8270 Chiysene 0.33 3.9 Yes 0 095 F (0.36 F) - - - -
SW8270 Dibenzo[a,h]anthracene 0.33 0.33 Yes - - 0 063 F [(1.9)) - -
SW8270 Dibenzofuran 0 33 41 Yes - - - - 0 16 P na
SW8270 Fluoranthene 0.33 410 Yes 0 16 F (0.56 F) (253) - -
SW8270 Fluorene 0.33 410 Yes - - - - (0.39) - -
SW8270 Indeno[l,2,3-c,d]pyrene 033 033 Yes 0062 F 023 F [(113)) - -
SW8270 Phenantlirene 0.33 310 Yes 0.056 F 0 18 F (103) - -
SW8270 Pyrene 0.33 310 Yes 0 14 F (0.5 F) (23 3) - -
Notes-
RRS-l Risk Reduction Standard 1 F — Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 Estimated value above reporting limit
na = Not analysed Values above RRS-l are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in [(parentheses and brackets)].

All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M DehverabiestAitCEEDO2F'naJ RFi'R05-Oi Page 3 of 9 HydroGeoLogic, inc .5/22/01



675 258
HydroGeoLogic, Jnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRJ3, Texas

Method Analyte RRS-1
,,

RRS-2
App

list
BHGLTA072
00 ft 1998-05-27

BHGLTAO73
00 ft 1998-05-27

BHGLTAO74
00 ft 1998-05-27

BHGLTAO7S
00 ft 1998-05-28

SW6O1o Aluminum 22035 22035 No na na na na
SW6010 Antimony 0 56 0 6 Yes .. .. .. .
SW6010 Arsenic 5 85 5 85 Yes -- [(6.2 F)] [(7.3 F)] [(8.5 F)]
SW6OIO Barium 233 233 Yes 61 2 65 6 73 1 68 9
SW6OIO Beryllium 1 02 1 02 Yes - - -- - - -.
SW6OIO Cadmium 0.556 0 556 Yes -- 0 39 F 0 47 F - -

SW6OIO Calcium 167788 N/A No na na na na
SW6OIO Chromium (total) 25 86 2586 Yes 12.4 F 137 16.7 126
SW6010 Cobalt 1105 610 Yes 37F 44F 43F 44F
SW6OIO Copper 17 37 130 Yes (30.5 J) 8.5 1 10 8 1 91
SW6OIO Iron 17717 N/A No na na na na
SW6O1O Lead 3097 3097 Yes [(15SF)] 28 9F 181 F 28 7F
SW7421 Lead 30 97 30 97 Yes na na na na
SW6OIO Magnesium 3003 N/A No na na na na
SW6OIO Manganese 849 1400 No na na na na
SW7471 Mercury 0.14 02 Yes 003 F .. - - 004 v
SW6OIO Molybdenum 1 46 51 No na na na na
SW6OIO Nickel 146 200 Yes 97F 8.7F 8SF 83F
SW6O1O Potassium 2895 N/A No na na na na
SW6OIO SeLenium 0 907 5 Yes - - [(12.8 F)] R13.8 F)) flhl.8 F))
SW6OIO Silver 0213 51 Yes . - - . - -

SW6O1O Sodium 37300 N/A No na na na na
SW6010 Thallium 2 43 2.43 Yes - - ((9.3 F)] ((9.9 F)] [(7.5 F))
SW6OIO Vanadium 46 3 72 Yes 15 6 F 23 9 27.7 23 7
SW6OIO Zinc 38 8 3100 Yes (116 J) (84.3 J) (57.1 J) (58.6 J)
SW8260 2-Hexanone 0 005 N/A Yes - - - - (0i)07) (0.009)
SW8260 Methyl isobutyl ketone 0.005 820 Yes - - - - -- 0 004 F
SW8270 Naphthalene 0.33 200 Yes - - -- -- -.
SW8260 Tetracbloroethene 0 005 03 Yes . - .. . - .

SW8260 Trichloroethene 0.005 0.5 Yes - - -- 0 002 F 0 005 F
SW8270 Acenaphthene 0 33 610 Yes 0 068 F -- -- - -
5W8270 Anthracene 033 3100 Yes 0 13 F -- . - -.
SW8270 Benzola]anthracene 0 33 0 33 Yes [(1.2)J .. 0 14 F 0 21 F
SW8270 Benzo[a]pyrene 0.33 033 Yes [(1.2)] - - 0 14 F 024 F
SW8270 Benzo[b]fluoranthene 033 033 Yes [(1.7)] 0061 F 0 19W [(0.37 F)]
SW8270 Benzo[g,h,i Ipetylene 0 33 310 Yes (0.69) - 0 084 F 0 2 F
SW8270 Benzo[k]fluoranthene 0.33 0.39 Yes [(0.76)] - - 0 093 F --
SW8270 Benzyl butyl phthalate 0 33 2000 Yes .. - - - - .
SW8270 Chrysene 033 39 Yes (1.3) - - 016? 026?
SW8270 Dibenzo[a,hjanthracene 0.33 033 Yes 0 16 F - - - - - -
SW8270 Dibenzofuran 0.33 41 Yes - - . - - - - -

SW8270 Fluoranthene 0.33 410 Yes (2)) 0.046 F 0 33 F (0.41)
SW8270 Fluorene 0.33 410 Yes -- - - -- --
5W8270 Indeno1,2,3-c,d1pyrene 033 0.33 Yes [(0.75)] -- 009SF 023 F
SW8270 Phenanthrene 033 310 Yes (0.64)) - - 0 14 F 0 II F
SW8270 Pyrene 0 33 310 Yes (1.9) - - 0 23 F (0.38 F)
Notes
RRS-l = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL
pJ?,S.2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are hold and are enclosed
-- = Not detected in [(parentheses and brackets)]

All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \Deiivcrabie,\AFCEE\DO2Winai RFi\R05-Oi 645 Page 4 of 9 UydroGLngic, Inc • 5/22/0!



HydroGeoLogic, Inc —RE! Sc/id Waste Management Units 22, 23, 24, and 25—NA S Pert Worth JRB, Texas

Table 5.14
Surface Soil Detcetions

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS- I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in l(parentheses and brackets))
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \Deiiverabies\AFCEE\D02\Finai RF1\RO5-Oi 648 wpd Page 5 of 9 HydroGeotog,c, ir , 5122Oi

I&
Met&od

I
AnaJyteYtRRS4 RRS,2

A L1'A97Dup.List O0ft1998-O5-28
AO76

0Oft1998-O5-28
BIIGLTAOSO.

OOft199W1OO7
B}fGLjAO8fl

001t199940-07

SW6O1O Aluminum 22035 22035 No na na na ia
SW6OIO Antimony 0 56 0 6 Yes .. - - p
5W6010 Arsenic 5 85 5 85 Yes [(8 F)] 1(6.9 F)) na na

SW6OIO Barium 233 233 Yes 66 4 44 9 na na
SW6010 Beryllium 1 02 1.02 Yes .- - - na na

SW6OIO Cadmium 0 556 0 556 Yes - - -- na na

SW6OIO Calcium 167788 N/A No na na na na

SW6OIO Chromium (total) 25.86 25.86 Yes 12.8 9 na na

SW6O1O Cobalt 11.05 610 Yes 43 F 3.8 F na na
SW6OIO Copper 17 37 130 Yes 9 5 1 4 S F an an
SWGO1O Iron 17717 N/A No na na na an

SW6OIO Lead 30.97 3097 Yes 2SF 69F na an

SW7421 Lead 30 97 30.97 Yes na an [(351 F)] 17 5

SW6OIO Magnesium 3003 NIA No na na an an

SW6OIO Manganese 849 1400 No na na na na

SW7471 Mercury 0 14 0.2 Yes 0.04 F .. na na
SW6O1O Molybdenum 1.46 51 No na na na na

SW6OIO Nickel 146 200 Yes 91 F 77F na na
SW6OIO Potassium 2895 N/A No na na na na

SW6OIO Selenium 0 907 5 Yes [(13.3 F)) E(11 F)) na na

SW6OIO Silver 0 213 51 Yes .. . na na

SW6O1O Sodium 37300 N/A No na na na na

5W5010 Thallium 2 43 2.43 Yes [(8 F)) [(9.8 F)) na an

SW6O1O Vanadium 46.3 72 Yes 22.8 16 8 na na

SW6OIO Zinc 38 8 3100 Yes (62.1 J) 16.7 .1 na 28 8
SW8260 2-Hexanone 0 005 N/A Yes 0.005 F .. na na

5W8260 Methyl isoburyl kerone 0.005 820 Yes 0 003 F .. na an

SW8270 Naphthalene 0 33 200 Yes .. - na -
SW8260 Tetrachloroethene 0 005 0 5 Yes .. .. na na
5W8260 Trichloroethene 0 005 0.5 Yes .. 0 004 F cia na

SW8270 Acenaphthene 0 33 610 Yes .- . - na --
SW8270 Anthracene 0.33 3100 Yes .. . - na -.
5W8270 Benzofajanthracene 0 33 0 33 Yes 0 25 F - - na .-
SW8270 Benzo[a]pyrene 033 0.33 Yes 029 F .. na -.
SW8270 Benzo[/, }fluoranthene 0 33 0 33 Yes [(0.42)) . na .-
SW8270 Benzo[g,h,,]perylene 033 310 Yes 028 F .. an .
SW8270 Benzo[kjthioranthene 033 039 Yes 0.16 F na ..
5W8270 Benayl butyl phthalate 0 33 2000 Yes .. .. na

SW8270 Chrysene 0.33 3.9 Yes 0 29 F .. na •.
5W8270 Dibenzo(a,h )anthracene 0.33 0.33 Yes . - .. P --
SW8270 Dibenzofiiran 0 33 41 Yes .. - - j .

SW8270 Fluoranthene 0.33 410 Yes (0.44) .. an .
5W8270 Fluorene 0.33 410 Yes .. . - n --
SW8270 Lndeno1.2,3-c.d]pyrene 033 0.33 Yes 027 F .. cia 026 F
5W8270 Phenanthrene 0.33 310 Yes 0.13 F .. an -
SW8270 Pyrene 0 33 310 Yes (0.42) .. na ..
Notes
RR&1
P15-2
na
N/A-. = Not detected



,G?5.260
HydroGeoLogic, lnc.—RFK Solid Waste Management Units 22, 23, 24, and 25—NAS Fan Worth .1kB, Texas

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting bmit

Values above RRS-1 are bold and are enclosed in (parentheses).
Values above P1(5-2 are bold and are enclosed
in [(parentheses and bracketsfl
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \Deiivcrablcs\AFCEE\D02\Finai RFi\R05-Oi 648 t Page 6 of 9 HyGioinpc. lit . 5122101

Method . Analyte

App IX BHGLTAOS4
flitS-I RRS-2 LW 00 ft 1999-10.07

BHGLTAO8S
00 ft 2000-03-09

BIIGLTAOS5
00 ft 2000-06-15

BIIGLTAOS6
00 ft 2000-03-10

5W6010 Aluminum 22035 22035 No na Ba in na
SW6O1O Antimony 0 56 0.6 Yes cia in tin na
SW6OIO Arsenic 5 85 5 85 Yes na na na na
SW6OIO Barium 233 233 Yes na na na na
SW6O1O Beryllium 1.02 1.02 Yes na na na na
SW6O1O Cadmium 0 556 0 556 Yes Ba na - - na
SW6OIO Calcium 167788 N/A No na cia fin tin
SW6O1O Chromium (total) 25.86 25 86 Yes na in na na
SW6OIO Cobalt 11 05 610 Yes Ba na na na
SW6O1O Copper 1737 130 Yes na na na na
SW6OIO Iron 17717 N/A No na na na Ba

SW6010 Lead 30 97 30 97 Yes cia na na an
SW7421 Lead 30 97 30.97 Yes 27 9 F na 7 5 F na
SW6OIO Magnesium 3003 N/A No na na na na
SW6OIO Manganese 849 1400 No na na na na
SW7471 Mercury 0 14 0.2 Yes na na na na
SW6OIO Molybdenum 1.46 51 No in tin na na
SW6OIO Nickel 14 6 200 Yes Ba na na na
SW6OIO Potassium 2895 N/A No na na in na
SW6OIO Selenium 0 907 5 Yes na na na Ba
SW6OIO Silver 0213 51 Yes na nn na na
SW6OIO Sodium 37300 N/A No an cia fin na
SW6O1O Thallium 2 43 2 43 Yes na na na Ba
SW6OIO Vanadium 46 3 72 Yes na na Ba na
SW6OIO Zinc 38 8 3100 Yes na (62.5) in (613)
SW8260 2-Ilexanone 0.005 N/A Yes na na na na
SW8260 Methyl isobutyl ketone 0 005 820 Yes in na tin cia

5W8270 Naphthalene 0.33 200 Yes na na na cia
SW8260 Tetrathloroethene 0 005 0 5 Yes na na na na
SW8260 Trichloroethene 0 005 0 5 Yes na na na na
SW8270 Acenapbthene 0 33 610 Yes na Ba na Ba
SW8270 Anthracene 0 33 3100 Yes na in cia cia
5W8270 Benzo[ajanthracene 0.33 0.33 Yes cia na Ba na
5W8270 Benzo[apyrette (I 33 0 33 Yes an na na na
SW8270 Benzo[b]fluoranthene 033 0.33 Yes in na Ba na
SW8270 Benzojg,h,i]peiylene 033 310 Yes na Ba na Ba
SW8270 Betizo[kjfluoranthene 0 33 0 39 Yes na na - cia

-
na

SW8270 Benayl butyl phthalate 0 33 2000 Yes Ba na Ba na
5W8270 Chrysene 0 33 3.9 Yes an na na Ba
5W8270 Dibenzo[a,h]anthracene 033 033 Yes cia na an na
SW8270 Dibenzofuran 0 33 41 Yes cia Ba na Ba
5W8270 Fluoranthene 0.33 410 Yes na cia cia na
5W8270 Fluorene 0.33 410 Yes na Ba cia cia

SW8270 1ndeno(1,2,3.c,dpyrene 0.33 0 33 Yes na in na Ba
SW8270 Phenanthrene 0.33 310 Yes cia na in na
SW8270 Pyrene 0 33 310 Yes na cia cia cia

Noter
1(1(54
RRS-2
Ba

N/ A



u7: t2'Ett
HydroGeoLogic, lnc.—RF! Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth fitS, Texas

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

M&bbd ;':T2
:1U(S4

?W
RRS-2

1

LIst 40ft2000-03-10' 00,ft 2000,03-14
BHGLTAO89 '

40 ft 2000,03-09'
BHG+AS

00 ft 2000-0349

SW6O1O Aluminum 22035 22035 No in na na na
SW6O1O Antimony 0 56 0 6 Yes na na na in
SW6010 Arsenic 5 85 5.85 Yes na na na na

8W6010 Barium 233 233 Yes na in na na
SW6OIO Beryllium 1.02 1.02 Yes na na na na

SW6O1O Cadmium 0,556 0.556 Yes na na na na

SW6O1O Calcium 167788 N/A No na na na na
SW6OIO Chromium (total) 25 86 25 86 Yes na na na na
SW6OIO Cobalt 11 05 610 Yes na na na na
SW6O1O Copper 1737 130 Yes 9SF 7 7F 7.9F na
SW6O1O Iron 17717 N/A No na na na na
SW6OIO Lead 30 97 30 97 Yes na na na na
SW7421 Lead 30 97 30 97 Yes [(59.3)] [(49)] 27 8 iia
SW6010 Magnesium 3003 N/A No na na na na
SW6O1O Manganese 849 1400 No na na na na
SW7471 Mercury 0 14 0 2 Yes na na na na
SW6010 Molybdenum 1 46 51 No na na na na
SW6010 Nickel 14 6 200 Yes na na na na
SW6OIO Potassium 2895 N/A No na na na na
SW6OIO Selenium 0.907 5 Yes na na na na
SW6OIO Silver 0213 51 Yes na na na na
SW6OIO Sodium 37300 N/A No na na na na
5W6010 Thallium 2.43 2 43 Yes na na na na
SW6010 Vanadium 46 3 72 Yes na na na na
SW6O1O Zinc 38.8 3100 Yes (52.2) (74.7) 38 1 (51.5)
SW8260 2-Hexanone 0 005 N/A Yes in na na - -

SW8260 Methyl isobutyl ketone 0 005 820 Yes na na na na
SW8270 Naphthalene 0.33 200 Yes na na na na
SW8260 Tetrachloroethene 0 005 0 5 Yes na na na na
SW8260 Trichloroethene 0 005 0 5 Yes na na na - -

SW8270 Acenaphthene 0 33 610 Yes na na na na
SW8270 Anthracene 0 33 3100 Yes na in na na
SW8270 Benzo[a]anthracene 033 033 Yes na in in na
SW8270 Benzo[a]pyrene 0.33 033 Yes in na na na
SW2270 Benzo[b]fluoranthene 0.33 0.33 Yes in na im in
SW8270 Benzolg,h,i]perylene 033 310 Yes in na in in
SW8270 Benzo[k]fluoranthene 0.33 0 39 Yes na in in na
SW8270 Benzyl butyl phthalate 0 33 2000 Yes na in in na
SW8270 Chrysene 0 33 3 9 Yes na in in na
5W8270 Dibenzo[a,h Janthracene 0 33 0.33 Yes in in in na
SW8270 Dibenzofuran 0.33 41 Yes in in in in
5W8270 Fluoranthene 0 33 410 Yes na in in na
SW8270 Fluorene 0.33 410 Yes na in na in
SW8270 lndenof1,2,3-c.dpyrene 033 033 Yes na in in in
SW8270 Phenanthrene 0 33 310 Yes na in in na
SW8270 Pyrene 0.33 310 Yes in in in na
Notes.
RRS-l = Risk Reduction Standard 1 F = Estimated value below reporting Jimit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
na = Not analysed Values above RRS- 1 are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in f(parentheses and brackets)]

All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M DciiverabicsAFCEEDO2FInaI RFflRO-Oi 648 wpd Page 7 of 9 HydroCcoLogic. inc • 5122/Oi



675 262
HydroGeoLogic, Inc —RFI Solid Waste Management Umts 22, 23, 24, and 25—NAS Fort Worth iRS, Texas

Table 5.14
Surface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

Method . Aiialyte

'
RRS-1 RRS-2

App
LIst

BRGLTAO91
00 ft 2000-06-15.

BHGTA092
00 ft 2000-06-15-

BHGLTAO93
00 ft 2000-06-15

BHGLTAO94
00 ft 2000-06-15

Aluminum 22035 22035 No na na pa na
Antimony 0.56 0.6 Yes na na na na
Arsenic 5 85 5.85 Yes na on na na
Barium 233 233 Yes na na na na

Beryllium 1 02 1 02 Yes na na na on
Cadmium 0.556 0.556 Yes na na - - na
Calcium 167788 N/A No na na na na
Chromium (total) 25 86 25 86 Yes na na pa on

Cobalt 11 05 610 Yes na in na na

Copper 17 37 130 Yes on na na na
Iron 17717 N/A No na na tin na
Lead 3097 3097 Yes pa pa na na
Lead 3097 3097 Yes 7.65 11 8 na na

Magnesium 3003 N/A No in na pa na
Manganese 849 1400 No na na pa na
Mercury 0 14 0 2 Yes na na pa na

Molybdenum 1 46 51 No na na na na
Nickel 14 6 200 Yes pa na na na
Potassium 2895 N/A No in na an na
Selenium 0.907 5 Yes na in na in
Silver 0.213 51 Yes pa in na an
Sodium 37300 N/A No an na pa na
Thallium 2.43 2,43 Yes na na tin pa
Vanadium 46 3 72 Yes na on na na
Zinc 388 3100 Yes 224F 23.6F 22 9F 25.1 F
2-ilexanone 0 005 N/A Yes na na pa na
Methyl isobutyl ketone 0.005 820 Yes na in na na

Naphthalene 0 33 200 Yes in in pa pa
Tetrachloroethene 0 005 0 5 Yes on na pa in
Trtchloroethene 0 005 0 5 Yes pa pa pa an
Acenaphthene 0 33 610 Yes in in na na
Anthracene 0 33 3100 Yes on na pa na
Eenzo(a]anthracene 033 0.33 Yes na na on an
Benzoa)pyrene 0 33 0 33 Yes na in na na

Benzo[bjfluoranthene 033 033 Yes in na pa na

Benzorg,h,i]perylene 033 310 Yes na na pa na
Benzo[k]fluoranthene 0.33 0 39 Yes na in na pa
Benzyl butyl phthalate 0 33 2000 Yes in na na pa
Chrysene 0 33 3 9 Yes on na in na
Dibenzo[a,h]anthracene 033 0.33 Yes na an pa an
Dtbenzofuran 0 33 41 Yes in 'Ia na in
Fluoranthene 0.33 410 Yes in in pa na
Fluorene 0.33 410 Yes on na na in
Indeno(1,2,3-c,d]pyrene 033 0 33 Yes in an na in
Phenanthrene 0:33 310 Yes na in pa na
Pyrene 0 33 310 Yes pa tin an na

Notes.
RRS-1 = Risk Reduction Standani I F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
on = Not analysed Values above ItRS-1 are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in 1(parentheses and brackets)]

All concentrations are in mg/kg.

U S. Air Force Center for Environmental Excellence

14 Deiwenies\AFCEE\DOZ\Finii RFtROS4i 648 Page 8 of 9 uydroGaiit, i , srnio,
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JEB, Texa's

Table 5.14
Surface Soft Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

?Method
!j:ir4J AJitCe

'i
'RRS-fl RRS-2

AppIX
Llst! ':oo n2000-06-15

BäOLTAO96
Foot 2OOOO6-15

SW6O1O Aluminum 22035 22035 No na na

SW6O1O Antimony 0.56 0 6 Yes na na

SW6OIO Arsenic 5 85 5 85 Yes na na
SW60!O Barium 233 233 Yes na na

SW6OIO Beryllium 1.02 1.02 Yes na na
SW6010 Cadmium 0 556 0 556 Yes na na
SW6O1O Calcium 167788 N/A No na na

SW6010 Chromium (total) 25 86 25 86 Yes na na
SW6O1O Cobalt 1105 610 Yes na Ba

SW6OIO Copper 17 37 130 Yes na na
SW6O1O Iron 17717 N/A No na na
SW6O1O Lead 30.97 30 97 Yes na na

SW7421 Lead 30 97 30 97 Yes 10 6 F [(35.2)1
SW6OIO Magnesium 3003 N/A No na na
SW6O1O Manganese 849 1400 No na na
SW7471 Mercury 0.14 02 Yes na na

SW6OIO Molybdenum 1.46 51 No na na
SW6OIO Nickel 14 6 200 Yes na na

SW6O1O Potassium 2895 N/A No na na

SW6OIO Selenium 0 907 5 Yes na na
SW6O1O Silver 0213 51 Yes na na
SW6O1O Sodium 37300 N/A No na na
SW6OIO Thallium 2 43 2.43 Yes na na
5W6010 Vanadium 46 3 72 Yes na na
5W6010 Zinc 38.8 3100 Yes 2SF 20.4 F
SW8260 2-Hexanone 0 005 N/A Yes na na
5W8260 Methyl isobutyl ketone 0 005 820 Yes na na
SW8270 Naphthalene 0 33 200 Yes na na
SW8260 Tetrachloroethene 0 005 0 5 Yes na na
SW8260 Trichloroethene 0.005 0 5 Yes na na
5W8270 Acenaphthene 0 33 610 Yes na na
SW8270 Anthracene 0 33 3100 Yes na na
5W8270 BenzofaJanthracene 0.33 0.33 Yes na na
SW8270 Benzo[a]pyrene 0 33 033 Yes na na
SW8270 Benzolb ]fluoranthene 0 33 0 33 Yes na na
5W8270 Benzo[g,h,z]perylene 033 310 Yes na na
SW8270 Benzo[klfluoranthene 0.33 039 Yes na na
SW8270 Benzyl butyl phthalate 0 33 2000 Yes na na
SW8270 Cinysene 0.33 3 9 Yes na na
SW8270 Dibenzo[a,h ]anthracene 0 33 0 33 Yes na na
5W8270 Dibenzofuran 0 33 41 Yes na na
5W8270 Fluoranthene 0 33 410 Yes na na
SW8270 Fluorene 0 33 410 Yes na na
SW8270 Indeno[1,2,3.c,d]pyrene 0.33 0.33 Yes na na
SW8270 Phenanthrene 0.33 310 Yes na Ba
SW8270 Pyrene 0.33 310 Yes na na

Notes:
RRS-l = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 Estimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses).
NIA = Not applicable, no value Values above RRS-2 are bold and are enclosed
-. = Not detected in [(parentheses and brackets)].

All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M \DeliverablSAFCEE\D02Final RFI\R05-Ol 648 ipd Page 9 of 9 HydroGeoLogic, Ii , 5/22/01
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675' 2g5
HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

RRS- I = Risk Reduction Standard 1
RRS-2 = Risk Reduction Standard 2

= Not analysed
Not applicable, no value

= Not detected

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

US. Air Force Center for Environmental Excellence

M \t)ehverabies\AFCEE\D02\Finai RE1\R05-Oi ei Page 1 of 15 HydroGcoLogic. Inc 5/22/01

'J
'Method

:a2
- I'Analyté' 2; .

pp I GLTAOO1 ', BHGLTAOO2
\RRS-L RRS-2 LL1sL. '21ft 1997-08-26 21'ft 1997-08-26
20260 20260 No 851 1380

BHGLTAOO3
.19 ft 1997-08-26

BBGLTAO04
19 ft 1997-08-26

SW6O1O Aluminum 610 831

SW6O1O Antimony 0712 0712 Yes 022? 024? 02SF 026?
SW6OIO Arsenic 6.58 658 Yes 13J 15J 183 143
SWoOIO Barium 128 1 200 Yes 6,7 8.5 5 8 62
SW6OIO Beryllium 1.13 113 Yes 012F 013F 012F 01?
SW6OIO Calcium 272000 N/A No 47500 24700 21200 14400

SW6OIO Chromium (total) 1631 1631 Yes 8.3 9.2 9.3 76 F
SW6OIO Cobalt 6.19 610 Yes iF IF 17F 17?
SW6OIO Copper 13.72 130 Yes 2SF 2 3F 2 4F 22F
SW6OIO Iron 17469 N/A No 3900 4580 5060 4830
SW6OIO Lead 1266 1266 Yes 35 29 28 24
SW7421 Lead 12.96 12.66 Yes na na na na
SW6OIO Magnesium 2420 N/A No 423 J 372 J 2303 223
SW6OIO Manganese 351.7 1400 No 546 57.7 68 1 793
SW7471 Mercury 0 035 0.2 Yes - - (0.061 F) - - - -
SW6OIO Molybdenum 193 51 No 1.2? 1 2F 1 4F IF
SW6OIO Nickel 1976 200 Yes 22? 2 8F 3 F 3 2F
SW6OIO Potassium 1717 N/A No 180 F 228 F 137 F 155 F
SW6OIO Selenium 0 313 5 Yes - - 0 23 F 0 26 F -
SW6O1O Sodium 53200 N/A No 58.4 436? 361 F 273 F
SW6OIO Thallium I 5 15 Yes - - - . - -
SW6O1O Vanadium 374 72 Yes 57F 68? 54F 54?
SW6O1O Zinc 313 3100 Yes 56 5.5 55 --
SW8260 2-ilexanone 0 005 N/A Yes na na na na
SW8260 Acetone 0 005 1000 Yes na na na na
SW8260 Aciyionitnle 0.04 0053 Yes na na na na
SW8260 Dichloroditluoromethane 0.005 2000 Yes - - - - -. - -

SW8260 m - &p -Xylene (sum of isomers) 0.005 1000 Yes - - - - - - - -
SW8260 Tetrachloroethene 0 005 0.5 Yes - - - - - - - -

SW8260 Trichloroethene 0 005 0.5 Yes - - - - 0 0017 F - -
SW8270 Benzo[g,h.tjpei'yiene 033 310 Yes - - 0031 F . - - -
SW8270 bis(2-Ethylhexyl)phthalate 0.33 0.6 Yes - - - - - - --
SW8270 Diethyl phthalate 0.33 8200 Yes - - (2.3) - - - -

na
N/A

F = Estimated value below reporting limit and above the MDL
J = Estimated value above reporting limit
Values above RRS-1 are bold and are enclosed
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)]
All concentrations are In mg/kg.

in (parentheses)
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HydroGeotogic, Inc.—RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth iRS, Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

= Risk Reduction Standard 1
= RiskReduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value
I = Estimated value
Values above RRS- I
Values above RRS-2 are bold and re enclosed
in ((parentheses and brackets)1.
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M \Dei,vcnbiesAFCEEDO2'i9nai RFi\RO5-Oi Mi Page 2 of 15 HydmGeotogic, inc .3/22/01

Method Analyte

5W6010 8c!yllium

Rfl-1 RRS-2
App IX

List
BHGLTA5

13 ft 4997-08-27
BHGETAOO6

15 ft 1997-08-27
BHGLTAOO7

13 ft 1997-08-27
BUGLTAO71

05 ft 1998-05-28
SW6OIO Aluminum 20260 20260 No 575 492 na
SW6OIO Antimony 0 712 0712 Yes 0 3 F 0 33 F na
SW6OIO Arsenic 6 58 6.58 Yes 2.2 1 2 3 1 na
SW6010 Barium 128 1 200 Yes 9.1 5 3 in

1.13 1.13 Yes 0 18 F 0 18 F na
SWÔOIO Calcium 272000 N/A No 8340 14700 na
SW6O1O Chromium (total) 1631 1631 Yes 5 1 F 29 F na
SW6OIO Cobalt 6.19 610 Yes 22 F 1 4 F na
SW6010 Copper 13.72 130 Yes 2 4 F 1 8 F na
SW6OIO Iron 17469 N/A No 6370 4680 na
SW6OIO Lead 1266 1266 Yes 311 263 na
SW7421 Lead 12 96 1266 Yes na na na
SW6OIO Magnesium 2420 N(A No 1823 1551 na
5W6010 Manganese 351.7 1400 No 1821 65.91 na
SW7471 Mercury 0 035 02 Yes - - - - na

SW6010 Molybdenum 193 51 No 03F OSF na
SW6OIO Nickel 19.76 200 Yes 4 1 F 2 8 F na
SW6OIO Potassium 1717 N/A No 76 8 F 94 2 F na
SWOOIO Selenium 0 313 5 Yes . - - - na
SW6O1O Sodium 53200 N/A No 22 2 F 20 6 F na
SW6OIO Thallium 1.5 15 Yes -- -
SW6OIO Vanadium 374 72 Yes 8 IF 58 F na
SW6OIO Zinc 313 3100 Yes 771 53J na
SW8260 2-Hexanone 0 005 N/A Yes na na na
SW8260 Acetone 0.005 1000 Yes na na na
SW8260 Acryloriitrile 0.04 0053 Yes na na na
SW8260 Dichlorodifluoromethane 0 005 2000 Yes - - -- - -

SW8260 m - & p -Xylene (sum of isomers) 0 005 1000 Yes - - -- - -

SW8260 Tetrachloroethene 0 005 0.5 Yes - - - - - -

SW8260 Tnchloroethene 0 005 0.5 Yes . - - - (0.012
SW8270 Benzo(g,hj]perylene 033' 310 Yes - - - - na
SW8270
SW8270

bis(2-Ethylhexyl)phthalate
Diethyl phthalate .

0.33 06 Yes
Yes

- -
- -

- -
- -

na
na

Notes'
RR&1
RRS-2
na
N/A

below reporting limit and above the MDL
above reporting limit
are bold and are enclosed in (parentheses)
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22. 23, 24, and 25—NAS Fort Worth f/tB, Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JTRB, Texas

i
Methd

''. Analyte'A,. RR1'
k

RES-2
App IX
5LiL'

',
/'BHGLTAO71
10 ft 1998-05-28

BHGLTAO71
15 ft 1998-05-28

--
BIIGLTAO71

20 ft 1998-05-28

,
BIIGLTAO72,

05 ft 1998-05-27

SW6010 Aluminum 20260 20260 No na na na na

SW6O1O Antimony 0 712 0712 Yes - - - - - - - -

SW6O1O Arsenic 658 658 Yes 24F 2SF -- --
SW6O1O Barium 128 1 200 Yes 66 4 42 59.1

SW6OIO Beryllium 113 1.13 Yes - - - - - - --
SW6OIO Calcium 272000 N/A No na na na na

SW6O1O Chromium (total) 16 31 1631 Yes 4.5 F 3 2 F 2 3 F 12 3 F
SW6OIO Cobalt 619 610 Yes -- -- -- 4SF
SW6O1O Copper 13.72 130 Yes 2.4 F 1 5 F - - 6.1 F

SW6O1O Iron 17469 N/A No na na na na
SW6010 Lead 1266 1266 Yes 26F -- -- --
SW7421 Lead 12 96 1266 Yes na na na na
SW6O1O Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351 7 1400 No na na na na

SW7471 Mercury 0 035 02 Yes - - - - - - - -
SW6O1O Molybdenum 1 93 51 No na na na na

SW6O1O Nickel 1976 200 Yes 3 2F 1 iF 096 F 9F
SW6O1O Potassium 1717 N/A No na na na na
SW6OIO Selenium 0.313 5 Yes ((8.7 F)I [(5.1 F)] - - [(15.7 F)]
SW6O1O Sodium 53200 N/A No na na na na
SW6O1O Thallium 1 5 15 Yes - - - - - - - -
5W6010 Vanadium 37.4 72 Yes 77 75 44F 245F
SW6O1O Zinc 313 3100 Yes 71) 561 3.9) 24/
5W8260 2-Hexanone 0 005 N/A Yes -- - - - - - -
SW8260 Acetone 0 005 1000 Yes -- - - - - (0.007)
SW8260 Acrylonitrite 0 04 0053 Yes - - 0 012 F - - - -
SW8260 Dichlorodifluoromethane 0 005 2000 Yes (0.007) - - - - - -
SW8260 m - & p -Xylene (sum of isomers) 0 005 1000 Yes -- 0 001 F - - -.
SW8260 Tetrachloroethene 0.005 05 Yes - - - - - - -.
SW8260 Trichloroethene 0 005 0 5 Yes -- - - - - 0 (104 F
SW8270 Benzo[g.h.s Iperylene 0 33 310 Yes - - - - - - --
SW8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes - - -- -- - -
SW8270 Diethyl phthaiate 0 33 8200 Yes - - .. -- - -

Notes
RRS-1 = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 J = Estimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in [(parentheses and brackets)].

All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \DciivenbiesAFCflE\D02\Frnal RFi\R05.OI 648 wpd Page 3 of 15 HydroGeoLogic. Inc . 5/22/01
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HydroGeoLogic, Jnc.—RFJ Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

Method Analyte, RRS-1

•

RRS-2
App IX

List
BHGLTA072

lOft 1998-05-27
'BHGLTAO72
15 ft 1998-05-27

BHGLTAO72
20 ft 1998-05-27

BIIGLTAO73
05 ft 1998-05-27

SW6010 Aluminum 20260 20260 No na na na na
SW6OIO Antimony 0.712 0.712 Yes - .. .. ..
SW6O1O Arsemc 6.58 6.58 Yes [(6.8 F)I 3.4 F - - [0411]
SW6OIO Barium 128 1 200 Yes 25 2 12 3 3 95 2
SW6O1O Beryllium 1.13 113 Yes - - - - - - liE
SW6OIO Calcium 272000 N/A No na na na na
SW6O1O Chromium (total) 16 31 1631 Yes 11 8 4 F - - [(18.4 F)]
SW6010 Cobalt 6.19 610 Yes 37 F 3.9 F - - 5SF
SW6OIO Copper 13.72 130 Yes 6 2J 2.5 F -- 12SF
SW6O1O iron 17469 N/A No na na na na
SW6O1O Lead 1266 1266 Yes 4.2F 2 4F -- [(1311]
SW7421 Lead 12 96 1266 Yes na na na na
SW6O1O Magnesium 2420 N/A No na na na na
SW6OIO Manganese 351 7 1400 No na na na na
SW7471 Mercury 0 035 02 Yes - - - - - - - -
SW6OIO Molybdenum 1 93 51 No na na na na
SW6O1O Nickel 19.76 200 Yes 7SF 3.6 F 1 2F 1SF
SW6OIO Potassium 1717 N/A No na na na na
SW6OIO Selenium 0.313 5 Yes ((10.7 F)] ((5.9 F)] (44 F) - -
SW6O1O Sodium 53200 N/A No na na na na
SW6O1O Thallium 1 5 15 Yes [(9111 - - - - - -
SW6O1O Vanadium 374 72 Yes 203 86 44F 35SF
SW6O1O Zinc 313 3100 Yes 213 J 8 8J - - (36.3J)

SW8260 Acetone 0.005 1000 Yes (0.008) - - - - - -
004 0053 Yes

SW8260 Dichlorodifluoromethane 0 005 2000 Yes - - - - - - - -
SW8260 m - & p -Xylene (sum of isomers) 0.005 1000 Yes - - - - - - - -
SW8260 Tetrachloroethene 0 005 05 Yes - - - - - - 0 002 F
SW8260 Trichloroethene 0 005 05 Yes (0.032) (0.018) - - - -
SW8270 Benzo[g,h,i Iperylene 0 33 310 Yes - - - - - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes - - - - - - - -
SW8270 Diethyl phthalate 0 33 8200 Yes - - - - - - - -

F = Estimated value below reporting limit and above the MDL
I = Estimated value above reporting limit
Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)].
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M \Dei,venbiezAFCEE\DO2nnai RFi\RoiMi Page 4 of 15 HydroQeoiogic. inc . 5/22/01

SW8260 2-Hexanone

SW8260 Acry Ion itrile

0 005 N/A Yes

Notes:
RRS-1
R.RS-2

a

Risk Reduction Siandard I
Risk Reduction Siandard 2

na = Not analysed
N/A Not applicable, no value
- - = Not detected
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HydroGeoLogic, !nc.—RFJ Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

'269

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value below reporting limit
= Estimated value above reporting limit

Values above RRS-l are bold and are enclosed
Values above RRS-2 are bold and are enclosed
in f(parentheses and brackets)]
All concentrations are In mg/kg.

U.S. Air Force Center for Environmental Excellence

M 'De!'venbies\AFCEE\DO2Winai RFiRO5-Oi 641 wpd Page 5 of 15 HydroGeoLogic.i . 5(2V0i

Method
ict;L

Anälytet
Cy

RRt1 RItS-2
AppiX BllGLTA073; BHGLTAd73
LJst 'loft l998-05-27 15 ft 1998.05-27

BRGIATA
20 ft 1998-05-27

BHGLTAO74
. 05 ft 1998-05-27

SW6O1O Aluminum 20260 20260 No na na na na

SW6O1O Antimony 0.712 0712 Yes - - - - - - . -

SW6010 Arsenic 6 58 658 Yes - - . - .
SW6OIO Barium 128 1 200 Yes 7 4 7.4 3 3 97
SW6OIO Beryllium 1.13 1.13 Yes - - - - 096 F
SW6OIO Calcium 272000 N/A No na na na na

5W6010 Chromium (total) 16.31 1631 Yes 3 9 p 44 F 24 F [(18.5 F)]
SW6O1O Cobalt 6.19 610 Yes - - - - - - S S P
SW6OIO Copper 1372 130 Yes 3 9F 2F -- SF
5W6010 Iron 17469 N/A No na na na na
5W6010 Lead 1266 1266 Yes 3F -- -- --
SW7421 Lead 12 96 12.66 Yes na na na na
SW6OIO Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351.7 1400 No na na na na
SW7471 Mercury 0 035 02 Yes - - - - - - --
SW6OIO Moiybdenum 1 93 51 No na na na na
SW6OIO Nickel 1976 200 Yes 3F 2SF I 3F 118F
SW6OIO Potassium 1717 N/A No na na na na
SW6O1O Selenium 0 313 5 Yes [(5.5 F)1 [(5.7 F)] (3.8 F) - -
SW6O1O Sodium 53200 N/A No na na na na
8W6010 Thallium 1 5 15 Yes - - [(6.6 F)] - - - -
SW6OW Vanadium 374 72 Yes 85 84 5 2F 31SF
SW6OIO Zinc 313 3100 Yes 811 6.91 -- (34.2J)
SW8260 2-flexanone 0.005 N/A Yes - - (0.006) - - -
SW8260 Acetone 0 005 1000 Yes - - - - - - - -
SW8260 Acrylonitrile 0 04 0053 Yes - - .- - - - -

SW8260 Dichlorodifluoromethane 0 005 2000 Yes - - - - - - - -

SW8260 in - &p -Xylene (sum of isomers) 0 005 1000 Yes -- - - . - - -

SW8260 Tetrachloroethene 0 005 05 Yes - - - - - - - -

5W8260 Trichloroethene 0 005 05 Yes (0.069) (0.016) (0.008) (0.021)
SW8270 Benzofg,h,i]perylene 033 310 Yes - - - - -- - -
5W8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes - - - - - - -
SW8270 Diethyl phthalate 0 33 8200 Yes - - - - - - - -
Noter
RRS-1
RRS-2
na
N/A

and above the MDL

in (parentheses)
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HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24. and 25—NA S Fort Worth JRB, Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

Method Analyte BBS-i RRS-2
App IX

List
BIIGIJTAO74

10 ft 1998-05-27
BRGLTAO74

15 ft 1998-05-27
BHGLTAO74

20 ft 1998-05-27
BHGLTAO7S

05 ft 1998-05-28
SW6OIO Aluminum 20260 20260 No Ba na na na
SW6OIO Antimony 0 712 0712 Yes - - - - - - - -

SW6OIO Arsenic 6 58 658 Yes - - - - - - [(17.4 F)]
SW6OIO Barium 128 1 200 Yes 254 45 37 78j
SW6OIO Beryllium 113 113 Yes - - - - - - 0 94 F
SW6OIO Calcium 272000 N/A No na na na Ba

SW6O1O Chromium (total) 1631 1631 Yes 5.3 F 3 1 F 3 F [(18.3 F)]
5W6010 Cobalt 619 610 Yes 32F -- -- 47F
SW6010 Copper 1372 130 Yes 29F -- -- 69F
SW6OIO Iron 17469 N/A No na na na na
SW6O1O Lead 1266 1266 Yes 77F 19F 24F 117F
SW7421 Lead 12S6 1266 Yes na na na na
SW6OIO Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351.7 1400 No na na na na
SW7471 Mercury 0.035 0.2 Yes - - - - - - --
SW6OIO Molybdenum 1 93 51 No na na na na
SW6OIO Nickel 1976 200 Yes 41F 19F 16F 129F
SW6OIO Potassium 1717 N/A No na na na tta
SW6010 Selenium 0 313 5 Yes - - [(6 F)] 1(-5 F)1 1(17.3 F)1
5W6010 Sodium 53200 N/A No na na na Ba

SW6OIO Thallium 1 5 15 Yes - - - - - - -
SW6OIO Vanadium 374 72 Yes 13 SF 77 5 6F 28 4F
SW6OIO Zinc 313 3100 Yes 1191 6.1) -- 311)
SW8260 2-Hexanone 0 005 N/A Yes
SW8260 Acetone 0 005 1000 Yes - - - - . - --

5W8260 Dichlorodifluoromethane 0 005 2000
1000

Yes - - - - -. - -
SW8260 in - & p -Xylene (sum of isomers) 0 005 Yes - - - - - - - -
SW8260 Tetrachloroethene 0 005 0.5 Yes -- - - - - (0.01)
SW8260 Trichloroethene 0 005 05 Yes (0.017) - - - - (0.22)
SW8270 Benzo[g,h,z]perylene 033 310 Yes - - -- . .
SW8270 bis(2-Ethylhexyt)phthalate 0.33 06 Yes - - - - -- - -
5W8270 Diethyl phthalate 0 33 8200 Yes - - - - - - -

F = Estimated value below reporting limit and above the MDL
I Estimated value above reporting limit
Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)]
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M \Deiivenbics\AFCEE\DO2\Finai RFflRO5-Oi 648 wpd Page 6 of 15 HydrooeoLogic, Inc • 5122/Oi

W8260 Acrylonitrile 0 04 0 053 Yes

Notes
RRS-1
RRS-2
na
N/A

-r

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed

Not applicable, no value
= Not detected
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

H
Method

C+1e,t /Aiialyte RRS.r•t
L RRS-2

ApUC
List.

eBHGLTAO75!
JO ft 1998-05-28

BHGLiAO75'— -

15 ft1998-05-28
, BHGLTAO7S-..
20 ft 1998-05-28,

'BRGLTAO76.-
OSft 1998-05-28

SW6O1O Aluminum 20260 20260 No na na on na
SW6OIO Antimony 0 712 0712 Yes - - - - - - - -

SW6O1O Arsenic 6.58 6.58 Yes - - - - - - - -

SW6O1O Barium 128 1 200 Yes 45.5 9 4 3 4 75 1
SW6OIO Berylliurni 1,13 1.13 Yes 064 F - - - - - -

SW6O1O Calcium 272000 N/A No na na na na
SW6O1O Chromium(total) 1631 16.31 Yes 10 8F 3 9F 35 F 15 6F
SW6O1O Cobalt 619 610 Yes 44F -- -- 46F
SW6O1O Copper 1372 130 Yes 74F 1.9 F - - 59 F
SW6OIO Iron 17469 N/A No na na na on

SW6010 Lead 1266 12.66 Yes W6F 2.6F 1 8F --
SW7421 Lead 12.96 1266 Yes na na na na
5W6010 Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351 7 1400 No na na na na
SW7471 Mercury 0 035 02 Yes - - - - - - . -

SW6OIO Molybdenum 1 93 51 No na na na na

SW6O1O Nickel 1976 200 Yes 10 8F 2SF 2F 11,9F
SW6O1O Potassium 1717 N/A No na na na na
SW6O1O Selenium 0313 5 Yes - - [(5.4 F)] [(5.5 F)] - -

SW6O1O Sodium 53200 N/A No na na na na
SW6O1O Thallium 1 5 15 Yes - - - - - - [(27.3 F)]
8W6010 Vanadium 374 72 Yes 23 3F 7,2 6.1 F 302F
SW6O1O Zinc 313 3100 Yes 253 67J 68J 256J
5W8260 2-llexanone 0 005 N/A Yes - - - - - - - -

5W8260 Acetone 0 005 1000 Yes - - - - - - - -

SW8260 Acrylorntrile 0 04 0.053 Yes - - - - - - - -
SW8260 Dichlorodifluoromethane 0 005 2000 Yes - - - - - - - -

5W8260 in - &p -Xyiene (sum of isomers) 0 005 WOO Yes - - - - -- --
SW8260 Tetrachloroethene 0 005 05 Yes . - - -- (0.11)
SW8260 Trichloroethene 0 005 05 Yes (0.056) (0.015) -- (0.066)
SW8270 Benzo[g,hj]perylene 033 310 Yes - - -- - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes - - - - - - (0.59)
5W8270 Diethyl phthalate 0 33 8200 Yes - - - - - - - -

Notes'
RRS-1 = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 3 = Estimated value above reporting limit
na = Not analysed Values above RRS- 1 are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are hold and are enclosed
- - = Not detected in 1(parentheses and brackets)J

All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence
hi \Dcliverabies\AECEE\D02\Finai RFi\R05-Oi . Page 7 of 15 HydroQeoisgic, Inc , StlZJOi
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22. 23, 24, and 25—AlAS Fort Worth JRB, Texas

Table 5.15

'

Method
,

Analyte l RRS-1

:

RRS-2
ApjilX

List
BIIGLTAO76,

10 ft 1998-05-28
BIIGLTAO76

15 ft 1998-05-28
BHGLTAO76

20 ft 1998-05-28
BUGLTAOS2

05 ft 1999-10-07
SW6O1O Aluminum 20260 20260 No na na na na
SW6010 Antimony 0.712 0712 Yes - - - - - - na
SW6O1O Arsenic 6 58 658 Yes - - - - - - na
SW6OIO Barium 128 1 200 Yes 108 4.6 4 1 na
SW6OIO Berytitum 113 113 Yes - - - - - - na
SW6O1O Calcium 272000 N/A No na na na na
SW6OIO Chromium (total) 16.31 16.31 Yes 3 4 F - - 2 9 F na
SW6O1O Cobalt 6.19 610 Yes - - - - - - na
SW6OIO Copper 1372 130 Yes - - - - - - na
SW6OIO Iron 17469 N/A No na na na na
SWSOIO Lead 1266 1266 Yes -- -- -- na
SW7421 Lead 12.96 1266 Yes na na na na
SW6OIO Magnesium 2420 N/A No na na na na
SW6010 Manganese 351 7 1400 No na na na na
SW7471 Mercury 0 035 0.2 Yes - - - - - - na
SW6O1O Molybdenum 1 93 51 No na na na na
SW6OIO Nickel 1976 200 Yes 24F 1 IF I SF na
SW6OIO Potassium 1717 N/A No na na na na
SW6O1O Selenium 0 313 5 Yes (3.4 F) (SF) (3.4 F) na
SW6OIO Sodium 53200 N/A No na na na na
5W6010 Thallium 1.5 15 Yes - - - - - - na
SW6OIO Vanadium 374 72 Yes 5SF 5SF 4F na
SW6OIO Zinc 313 3100 Yes 735 -- 411 na
SW8260 2-Hexanone 0 005 N/A Yes

SW8260 Acetone 0.005 1000 Yes - - - - - - -
SW8260 Acrylonitrile 0 04 0 053 Yes
SW8260 Dichlorodifluoromethane 0 005 2000

1000
Yes - - - - - - - -

SW8260 m - &p -Xylene (sum of Isomers) 0 005 Yes - - - - - - -

SW8260 Tetrachloroethene 0 005 0.5 Yes (0.009) - - - - - -

SW8260 Tnchloroethene 0 005 0.5 Yes (0.05) - - -- - -
SW8270 Benzog.h.z ]perylene 0.33 310 Yes - - - - - - na
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0.6 Yes - - - - - - na
SW8270 Diethyl phthalate 0 33 8200 Yes - - - - - - na

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RItS-1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in j(parentheses and brackets)1.
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

M Dei,venbiesAFcEE'Do2\F,r.a] RFiRO3-Oi sa Page 8 of 15 HydroGeoLog.c. inc . 5/22/Oi

Subsurface Soil Detections
SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

Notes
RRS-1

RRS-2
na
N/A

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected
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C I )

= RiskReduction Standard 1
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste BurialArea 7
NAS Fort Worth JRB, Texas

F = Estimated value below reporting limit and
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed
Values above RRS-2 are bold and are enclosed

in [(parentheses and brackets)]
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence
M 'Dei.verablcs'AFCEmD02'F,nai RFnRosm 648 Page 9 of 15 HydroGcoLog'c. Inc 5122/01

Yt;
-Method

:Ahlyteu / j/ RRS,1.. RR&2
PPfl G GLT
Listi 10 fti999r1007 15 ft 1999-10-07

$HGLTAO83 IBHdLTAOSY
lOft 1999-10-07 15 ft 1999-10-07

5W6010 Aluminum 20260 20260 No na na na na

SW6O1O Antimony 0712 0712 Yes na na na na

SW6OIO Arsenic 6 58 658 Yes na na na na

SW6O1O Barium 128 1 200 Yes na na na na

SW6OIO Beryllium 1 13 113 Yes na na na na

SW6O1O Calcium 272000 N/A No na na na na

SW6O1O Chromium (total) 16.31 1631 Yes na na na na

5W6010 Cobalt 6 19 610 Yes na na na na

SW6OLO Copper 1372 130 Yes na na na na

SW6OIO Iron 17469 N/A No na na na na

5W6010 Lead 1266 1266 Yes na na na na

SW7421 Lead 12.96 12.66 Yes na na na na

SW6OIO Magnesium 2420 N/A No na na na na

SW6OIO Manganese 351 7 1400 No na na na na

SW7471 Mercury 0.035 02 Yes na na na na

SW6O1O Molybdenum 1 93 51 No na na na na

SW6O1O Nickel 19.76 200 Yes na na na na

SW6O1O Potassium 1717 N/A No na na na na

SW6O1O Selenium 0313 5 Yes na na na na

SW6O1O Sodium 53200 N/A No na na na na

SW6O1O Thallium 1 5 15 Yes na na na na

SW6OIO Vanadium 37 4 72 Yes na na na na

SW6OIO Zinc 31.3 3100 Yes na na na na

SW8260 2-Hexanone 0 005 N/A Yes -- -- - -

5W8260 Acetone 0 005 1000 Yes - - - - - -
SW8260 Aciylonitrile 0 04 0053 Yes - - - - -.
SW8260 Dichlorodifluoromethane 0 005 2000 Yes -- - - -- - -

SW8260 m - & p -Xylene (sum of isomers) 0 005 1000 Yes -- - - -- - -

SW8260 Tetrachloroethene 0 005 0.5 Yes -- - - -. - -

SW8260 Trichloroethene 0 005 05 Yes 0 003 F - - - -

5W8270 Benzo[g,h,i ]perylene 0 33 310 Yes na na na na

SW8270 bis(2-Ethylliexyl)phthalate 0.33 0.6 Yes na na na na

SW8270 Diethyl phthalate 0 33 8200 Yes na na na na

Notes

RRS-1
RRS-2
na
N/A

above the MDL

in (parentheses)
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Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

0 005 na na

U.S. Air Force Center for Environmental Excellence

M \Dehverables\AFCEE\2\Finai REflROS-Oi 648 wpd Page 10 of 15 HydroGeothgic, ii .5/22/01

Method

'

Analyte
App IX BHGLTAOS3 BHGLTAOSS

RRS-1 RRS-2 List 20 ft 1999-10-07 05 ft 2000-03-09
BHGLTAO8S BHGLTAOSS

05 ft 2000-06-15 loft 2000-03-09
SW6OIO Alummum 20260 20260 No in na in na
SW6OIO Antimony 0712 0.712 Yes in na na na
SW6OIO Arsenic 6,58 6.58 Yes na in na in
SW6OIO Barium 128 1 200 Yes na in 114 na
SW6OIO Beryllium 113 113 Yes na na - - na
SW6OIO Calcium 272000 N/A No na na na na
SW6OIO Chromium (total) 16 31 1631 Yes na na 12 7 na
SW6OIO Cobalt 6.19 610 Yes in na na na
SW6O1O Copper 13 72 130 Yes na in na na
SW6OIO Iron 17469 N/A No em na na na
SW6O1O Lead 12.66 1266 Yes na na na na
SW7421 Lead 12 96 1266 Yes na na 4 7 F na
SW6OIO Magnesium 2420 N/A No na na in in
SW6O1O Manganese 351.7 1400 No in na in na
SW7471 Mercury 0 035 02 Yes na na na na
SW6O1O Molybdenum 1 93 51 No na na na in
SW6O1O Nickel 19 76 200 Yes na na na in
SW6O1O Potassium 1717 N/A No na na na na
SW6OIO Selenium 0 313 5 Yes na na na na
SW6OIO Sodium 53200 N/A No in in na in
SW6O1O Thallium I 5 15 Yes in na na na
SW6OIO Vanadium 37 4 72 Yes na in na na
5W6010 Zinc 313 3100 Yes na na 22.4 F na
SW8260 2-Hexanone 0 005 N/A Yes - - na in na
SW8260 Acetone I
SW8260 Acrylonitrile 0.04 0053 Yes - - na na na
SW8260 Dichlorodifluoromethane 0 005 2000 Yes - - na na na
SW8260 in - &p -Xylene (sum of isomers) 0 005 1000 Yes - - na na na
SW8260 Tetrachloroethene 0 005 05 Yes - - - - na --
SW8260 Trichloroethene 0 005 0.5 Yes - - - - na --
SW8270 Benzo[g,h,i ]perylene 0.33 310 Yes na in na na
SW8270 bis(2-Ethylhexyl)phthalate 0 33 06 Yes na in na na
SW8270 Diethyl phthalate 0 33 8200 Yes na na na in

1000 Yes na

Notes.
RRS-1
RRS-2
03
N/A

Risk Reduction Standard 1
= RiskReduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F Estimated value below reporting limit and above the MDL
I = Estimated value above reporting limit
Values above RRS-l are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)]
All concentrations are in mg/kg.
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Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

Method C Anälyte RR&1
t
RRS-2

AIk
Lit.

BäjjTA686T
05 ft 2000-03-14

BRGLTAOS7
05 ft 2000-03-14

;BIIGLTAP87
05 ft 2000-06-15

BllQLTA0!7
10 ft 2000-06-is

SW6010 Aluminum 20260 20260 No na na na na

SW6010 Antimony 0 712 0712 Yes na na na na
SW6010 Arsenic 658 658 Yes na na na na
SW6O1O Barium 128.1 200 Yes na na na na

SW6OIO Beryllium 113 113 Yes na na na na
SW6O1O Calcium 272000 N/A No na na na na

SW6010 Chromium (total) 16,31 16.31 Yes na na na na

SW6O1O Cobalt 6 19 610 Yes na na isa na
SW6O1O Copper 13 72 130 Yes na na na na
SW6OIO Iron 17469 N/A No na na na na

SW6OIO Lead 1266 1266 Yes na na na na
SW7421 Lead 12.96 12.66 Yes na na 62 F na
SW6010 Magnesium 2420 N/A No na na gsa na
SW6O1O Manganese 351 7 1400 No na na na isa

SW7471 Mercw'y
' 0 035 02 Yes na na na na

SW6O1O Molybdenum 1 93 51 No na na na na
SW6O1O Nickel 19 76 200 Yes na na na na
SW6O1O Potassium 1717 N/A No na na na na
3W6010 Selenium 0 313 5 Yes na na na na
SW6OIO Sodium 53200 N/A No na na gsa na
SW6010 Thallium 1.5 1.5 Yes na isa na na
SW6O1O Vanadium 37 4 72 Yes na na na na
SW6010 Zinc 313 3100 Yes 226? 259? (35) na
SW8260 2-ilexanone 0 005 N/A Yes na na na na
SW8260 Acetone 0 005 1000 Yes na na na gsa

5W8260 Acrylonitrile 0 04 0053 Yes na na na na
SW8260 thchloroditluoromethane 0 005 2000 Yes gsa na isa na
SW8260 m - &p -Xylene (sum of isomers) 0 005 1000 Yes na na na na
SW8260 Tetrachloroethene 0 005 05 Yes na na na - -

SW8260 Trichloroethene 0 005 05 Yes na na isa na
SW8270 Benzo[gh,i Jperylene 0 33 310 Yes na na na na
SW8270 bis(2-Etliylhexyl)phthalate 0.33 06 Yes na na na na
SW8270 Diethyl phthalate 0 33 8200 Yes na na na na

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)]
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

Dei'verabicsAFCEEDO2\Einai RFiRO5-O1 si Page 11 of 15 HydroGcoLog,c. trig • 5/22/Di

Notes:
RRS-l
RRS-2
na
N/A

= Risk Reduction Standard 1
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected
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Risk Reduction Standard I
Risk Reduction Standard 2
Not analysed
Not applicable, no value
Not detected

Table 5.15
Subsurface Soil Detections

SWMU 24IWaste Burial Area I
NAS Fort Worth JRB, Texas

U.S. Air Force Center for Environmental Excellence

M \Delivgrabies\AFCEE\D02\flnai itfflRO$-Oi 648 wpd Page 12 of 15 HydroGeoLogic, ir . 5/22/Oi

Method Analyte Rfl-1
App IX

RRS-2 LIst
B1{GLTAOSS

05 ft 2000.06-15
BRGLTAOSS

lOft 2000-06-15
EUGLTAOS9

10 ft 2000-03-09
BUGLTAOS9

15 ft 2000-03-09
5W6010 Aluminum 20260 20260 No na na na in
SW6010 Antimony 0 712 0712 Yes na na na na
SW6O1O Arsenic 658 6.58 Yes na na na na
5W6010 Barium 128 1 200 Yes na na na na
SW6OIO Beryllium 1.13 113 Yes na na na na
SW6OIO Calcium 272000 N/A No na na na na
SW6O1O Chromium (total) 1631 1631 Yes na na na na
SW6O1O Cobalt 6.19 610 Yes na na na na
5W6010 Copper 1372 130 Yes na na na na
SW6OIO Iron 17469 N/A No na na na na
SW6OIO Lead 1266 1266 Yes na in na na
5W7421 Lead 12.96 1266 Yes 12.1 na tin na
SW6OIO Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351.7 1400 No na in in na
5W7471 Mercury 0 035 02 Yes na na na na
SW6OIO Molybdenum 1 93 51 No na na na na
SW6OIO Nickel 19 76 200 Yes na na na tin

SW6OIO Potassium 1717 N/A No na na na na
5W6010 Selenium 0 313 5 Yes na na na na
5W6010 Sodium 53200 N/A No na na na na
5W6010 Thallium 1 5 15 Yes na na na na
SW6O1O Vanadium 37.4 72 Yes na na na na
5W6010 Zinc 31.3 3100 Yes 27.3 F na na na
5W8260 2-ilexanone 0 005 N/A Yes

5W8260 Açonitrde 004 0 053 Yes

na
SW8260 Acetone 0 005 1000 Yes na na na in

na na

na na na na

na

SW8260 Dichlorodifluoromethane 0 005 2000 Yes na na na na
SW8260 m - &p -Xylene (sum of isomers) 0 005 1000 Yes na na na na
SW8260 Tetrachloroethene 0 005 05 Yes na - - na na
SW8260 Trichloroethene 0 00S OS Yes in na - - - -

SW8270 Benzo[g,hj]perylene 0.33 310 Yes na na na na
5W8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes na na na na
SW8270 Diethyl phthalate 0 33 öW Yes in tin an an

Notes.
RRS-1
RRS-2
in
N/A

F Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS- 1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)]
All concentrations are in mg/kg.
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Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

Ana1te'
tc
RRS-L RR&2 Listi

B1GLA99O1
05 ft 2000-03-09,

'B11GL'O9O
10 ft 2000-03-09

BHLT90
15 ft 2000-03-09.

RQLTA991
05 ft 2000-06-15

Aluminum 20260 20260 No isa na na na

Antimony 0 712 0.712 Yes na na isa na
Arsenic 6 58 658 Yes na na na na

Barium 128 1 200 Yes na isa na na

Beryllium 113 1.13 Yes na na na na

Calcium 272000 N/A No na na na na

Chromium (total) 16 31 1631 Yes isa na na na

Cobalt 6 19 610 Yes na isa na na

Copper
' 13 72 130 Yes na isa isa na

Iron 17469 N/A No na na isa isa

Lead 12 66 1266 Yes na na na isa

Lead 1296 1266 Yes na na na 47F
Magnesium 2420 N/A No isa na na na

Manganese 351 7 1400 No na na na na

Mercury 0 035 02 Yes na na isa na

Molybdenum 1.93 51 No na na isa na

Nickel 19 76 200 Yes na na na na

Potassium 1717 N/A No isa na na na

Selenium 0 313 5 Yes isa na na isa

Sodium 53200 N/A No isa na na na
Thallium 1 5 15 Yes na na na na

Vanadium 37.4 72 Yes na na isa na

Zinc 313 3100 Yes na na isa 291F
2-ilexanone 0 005 N/A Yes na na na na

Acetone 0.005 1000 Yes na na na na

Acrylonitrile 0 04 0053 Yes na na na isa

Dichlorodifluoromethane 0 005 2000 Yes na na na na
m - & p -Xylene (sum of isomers) 0.005 1000 Yes na na na na

Tetrachloroethene 0 005 05 Yes - - - - na na

Trichloroethene 0 005 05 Yes - - - - - - na

Benzo[g,h,ijperylene 033 310 Yes na isa isa na

bis(2-Ethylhexyl)phchalace 0 33 06 Yes na na na na

Diethyl phthalate 0 33 8200 Yes na isa na isa

U.S. Air Force Center for Environmental Excellence

\DeiiverabiesAFCEEDO2\Firiii RFiR05-Oi 648 wpd Page 13 of 15 HydroQeoLogic. rio . 5/2VOi

Notes:
RRS-1

RRS-2
na
N/A

= Risk Reduction Standard 1
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value below reporting limit and above the MDL
I = Estimated value above reporting limit
Values above RRS- 1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed

in [(parentheses and brackets))
All concentrations are in mg/kg
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Table 5.15
Subsurface Soil Detections

SWMU 241 Waste Burial Area 7
NAS Fort Worth JRB, Texas

U.S. Air Force Center for Environmental Excellence
M \Dci,vcrabiesAFCEEDO2F,nai RFi\R05-Oi 648 pd Page 14 of 15 HydroGeoLog,c, trio .5/22101

Method Analyte RRSL1 RRS-2
App IX BHGLTAO92 BHGITA095 EIIGLTAO96 BHGLTAO96

List 05 ft 2000-06-15, 05 ft 2000-06-15 05 ft 2000-06-15 lOft 2000-06-15
SW6OIO Aluminum 20260 20260 No na na na na
SW6010 Antimony 0 712 0712 Yes na na na na
SW6OIO Arsenic 6 58 658 Yes na na na na
SW6010 Barium 128 1 200 Yes na na na na
SW6010 Beryllium 113 1.13 Yes na na na na
SW6O1O Calcium 272000 N/A No na na na na
SW6O1O Chromium (totaU 1631

Cobalt 619
16.31 Yes na na na na
610 Yes na na na na8W6010

SW6O1O Copper 1372 130 Yes na na na na
SW6O1O Iron 17469 N/A No na na na na
SW6OIO Lead 1266 1266 Yes na na na na
SW7421 Lead 12.961266 Yes 93 6.9F 58F na
SW6010 Magnesium 2420 N/A No na na

- -
na na

SW6O1O Manganese 351 7 1400 No na na na na
SW7471 Mercury 0.035 02 Yes na na na na
SW6OIO Molybdenum 1 93 51 No na na na na
SW6O1O Nickel 19 76 200 Yes na na na na
SW6OIO Potassium 1717 N/A No na na na na
SW6O1O Selenium 0 313 5 Yes na na na na
SW6O1O Sodium 53200 N/A No na na na na
SW6OIO Thallium 1.5 15 Yes na na na na
SW6O1O Vanadium 37 4 72 Yes na na na na
SW6O1O Zinc 313 3100 Yes 25 2F - - 24F na
SW8260 2-ilexanone 0.005 N/A Yes na na na na
SW8260 Acetone 0 005 1000 Yes na na na na
SW8260 Acrylonitrile 0 04 0053 Yes na na na na
SW8260 Dichloroditluoromethane 0 005 2000 Yes na na na na
SW8260 m - & p -Xylene (sum of isomers) 0 005 1000 Yes na na na na
SW8260 Tetrachloroethene 0 005 05 Yes na na na na
5W8260 Trichloroethene '

0 005 0.5 Yes na na na na
SW8270 Benzo[g,h,i ]perylene 033 310 Yes na na na na
SW8270 bis(2-Ethylhexyl)phthalate

Notes
RR51
RRS-2
na
N/A

033 06 Yes na
SW8270 Diethyl phthalate 033 iöö Yes na na na na

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

na na 0.108 F

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and ire enclosed
in 1(parentheses and brackets)]
All concentrations are in mg/kg
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HydroGeoLogrc, Inc —RE! SaM Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB,' Texas

Table 5.15
Subsurface Soil Detections

SWMU 24/Waste Burial Area 7
NAS Fort Worth JRB, Texas

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)J
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \DviiverabiesAFCEE\DO2Fini RFI\R05-OI 648 wpd Page 15 of 15 Hydra otogc, Inc . 5/2210i

Method . At :
RRS-1 RItS-2 Lit-

'ApBHGLTAQ9&
15 ft 200006-15

BHGLAO96
20 ft2000'06-15

SW6010 Aluminum 20260 20260 No na na
SW6010 Antimony 0 712 0.712 Yes na na
SW6OIO Arsenic 6 58 658 Yes na na
SW6O1O Barium 128 1 200 Yes na na
SW6O1O Beiyllium 113 113 Yes na na
SW6010 Calcium 272000 N/A No na na
SW6OIO Chromium (total) 16 31 1631 Yes na na
SW6OIO Cobalt 6 19 610 Yes na na
SW6OIO Copper 13 72 130 Yes na na
SW6010 Iron 17469 N/A No na na
SW6OIO Lead 12 66 1266 Yes na na

SW7421 Lead 12.96 12.66 Yes na na
5W6010 Magnesium 2420 N/A No na na
SW6O1O Manganese 351 7 1400 No na na
SW7471 Mercury 0 035 02 Yes na na
SW6OIO Molybdenum 1 93 51 No na na
SW6OIO Nickel 19 76 200 Yes na na
SW6O1O Potassium 1717 N/A No . na na
SW6010 Selenium 0 313 5 Yes na na
SW6O1O Sodium 53200 N/A No na na
SW6OIO Thallium 1 5 15 Yes na na
SWÔO1O Vanadium 37 4 72 Yes na na
5W6010 Zinc 31.3 3100 Yes na na
SW8260 2-Hexanone 0 005 N/A Yes na na
SW8260 Acetone 0 005 1000 Yes na na
SW8260 Acrylonitrile 0 04 0053 Yes na na
SW8260 Dichloroditluoromethane 0 005 2000 Yes na na
SW8260 m- & p -Xylene (sum of isomers) 0 005 1000 Yes na na
5W8260 Tetrachloroethene 0 005 05 Yes na na
5W8260 Trichloroethene 0 005 0.5 Yes na na
5w5270 Benzo[g,h,i Jperylene 0.33 310 Yes na na
SW8270 bis(2-Ethylhexyl)phthalate 033 0.6 Yes 0.14 F 0.2 F
SW8270 Diethyl phthalate 0 33 8200 Yes na na
Notes:
RRS-1
RRS-2
na
N/A
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"Cr no
HydroGeoLogw, Inc.—RFJ Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.18
Surface Soil Detections
SWMIJ 25/Landfill S

NAS Fort Worth JRB, Texas

Method
',7,

Aoatyte 2
.]L
RRS-1 RS—2 RIA

BHCLTASIZ
0001998-0642

BIIGLTA8I2 p
hQ0 f 1998-06-02

BIIGLTAII3
00 ft 1998-05-12

.BRGLTA8I4
GOvt 1998-05-18

SHGLTASI4 Dp
00 ft 199845-18

BHCLTASI5
00 ft 1998-05-12

SW6OIO Aluminum 22035 22035 No na na isa na na isa

SW6OIO
SW6OIO
SWGOIO

SW6OIO

Antimony
Arsenic
Barium

Beryllium

056
585
233
102

06
585
233
102

Yes

._IIL.
Yes
Yes

..
--

[(1220 3)1
0693

--
-

[(580)]
042F

--
[(SF)]

127
052

.
[(85F)I

15 8
--

.

[(6.2F)]
13 2
-- [(23100)1

[(144)]
SW6OIO Cadmium 0556 0556 Yes ftlFfl -- -- -- -- --
SW6OIO Calcium 167788 N/A No isa isa isa isa Fm na

SW6OIO Chromium (total) 2556 2586 Yes [(26 1)] 22 I F 21 7 4 4 F 3 I F ((94 4))
SW6010 Cobalt 1105 610 Yes 1SF -- 3F 2F 12F --
SW6OIO Copper 1737 130 Yes 1323 76F 73F 34F 26F (255)
SW6OIO
SW6OIO

Iron
Lead

17717
3097

N/A
3097

No
Yes

Fm

[(245 3)]
Fm

[(168 F)]
Fm

[(64.5 F)!
Fm

6 3 F
na

3 8 F
Fm

[(363)]
SW7421 Lead 3097 3097 Yes isa isa na em Fm isa

SWG0IO Masnessum 3003 N/A No na isa eta em isa isa

SW6OIO Manganese 849 1400 No em isa isa eta na isa

SW7471 Mercury 014 02 Yes 003F 002F .- -- -- 003F
SWGOIO Molybdenum 146 51 No Fm Fm in Fm Fm na

SW6OIO Nickel 146 200 Yes 52F -- 59F 32F 27F 27F
51/16020 Potassium 2895 N/A No isa isa am na isa isa

SW6OIO Selenium 0907 5 Yes [(5.9 F)] - - - - - - - - - -

SW6OIO Silver 0213 5% Yes -- -- -- -- -- (2.7F)
SW7761 Silver 0213 51 Yes in in in Fm in Fm

SW6OIO Sodium 37300 N/A No Fm Fm Fm na in Fm

SW6OIO Thallium 243 243 Yes [(10.8 F)] - - - - - - - - - -

SW6OIO Vanadium 463 72 Yes II IF 66F 1893 112F IF 112F
SW6OIO Zinc 388 3100 Yet (7241) (47.43) 347 1333 1073 (299)
SW9OIO Cyanide 05 20 Yes .. .. ,, - -

SW9030 Sulfide 25 N/A Yes - - - - - - - - (37.5 SI) - -

SW8260 2-Hexanone 0005 N/A Yes - - - - 0 €04 F (0.006 3) - - - -

511/8260 m-&p-Xylene(tumof 0005 1000 Yes 0001 F -- -- -. -- --
SW5260 Methylssobutylketone 820 Yes -- -- -- -- -- (00163)
51//8260 Methylenechlortde 0002 05 Yes -- -- -- -- --
SW8270 Nsphthalene 200 Yes - - 0 087 F -- - - - - - -

SW8260 Tetrachioroethene 0005 03 Yes -- (00563) -- -- -- --
SW8260 Toluene 0005 100 Yes 0003F -- -- 0001 F -- (00171)
SW8260 Trschloroethenc OS Yes -- (00263) -- -- -- --
SW8270 2-Methylnaphthalene 033 410 Yes -- -- -- -- -- --
SW8270 Acenaphthene 610 Yes .- (073) o094F -- -- --
SW8270 AceFmphlhylene 610 Yes -- 0 13F -- -- -- --
SW8270 Anthracene 0 3100 Yes 0038F (191) 022F -- -- 006F
SWS3IO Anthrscene 3100 Yes na isa isa Fm em Fm

SW8270 Bcnzo[a antlu-acene 033 Yes [(0 443)! [(131)] [(11)] - - - - ((0 54)]
SW8310 Benzola]anthracene 0009 0039 Yes in em em isa Fm isa

511/8270 Benzola ipyrene 033 033 Yes [(0671)) ((121)] [(1.5)] - - - - [(0 82)]
511/8310 Benzo(alpyrene 0015 002 Yes Fm in isa isa Fm em

SW8270 Benzolb fluoranthene 033 033 Yes [(034 3)] [(17 1)] [(2 2)] - - - - ((1 3)]
SW83IO Renzo[blfluoranshene 0012 0039 Yes isa isa Fm isa in em
SW8270 Henzo(R.h.i ]rylene 310 Yes (0.611) (523) (1) - - - - (053)
SW83l0 Benzoq,h,,]rylene 005 310 Yes isa na isa Fm Fm isa

SW8270 Benzo[klfluoranthene 039 Yes (0381) [(7.73)] [(0 8)] - - - - [(0 6)]
5W8310 Renzo[kjfluoranthene 0011 039 Yes in em em isa Fm em

SW5270 Berszyl butyl phthalste 033 2000 Yes 0 035 F 0 26 F - - - - - . - -
SW8270 bis(2-Ethyllsexyl)phthalaie 033 06 Yes 0 33 F I( 3)! - - . - - [(0 8)1
SW8270 Clsrysene 033 39 Yes (0623) [031)] (15) -- -- (09))
SW83IO Osrysene 01 39 Yes em in iSa Fm in Fm

SW8270 Dsbenzola,h)snthrsceet 033 033 Yes - - [(0.53)] 022 F - - - - 012 F
SW8310 Dtbenzo[ah]anthracene 002 002 Yes in in em isa Fm em

SW8270 Dibenzofursn 033 4) Yes - - (0 373) -- - - -- - -
SW8270 Di-n-butylphthalate 033 1000 Yes -- 0 l2F 02SF -- -- 0098F
SW5270 Fluoraessharsa 033 410 Yes (0273) (273) (32) - - -- (1.2)
SW83 10 Fluorsnthene 014 410 Yes isa Fm isa Fm Fm em

SW8270 Fluorene 033 410 Yes -- (0.623) 0043F .- -- ..
SW8270 lrwlenoll.2.3-c,djpyrene 033 033 Yes [(0613)] [(103)] [(IA)] - - - - [(0.57)]
SW8310 lndeno(l.2.3-cd]pyrene 003 0039 Yes isa em in em Fm Fm

55//6270 P6enanthrenc 0.33 320 Ys 02SF (II.!) (2.5) -- -- (04)
SWS3lO Plsenanthrene 042 310 Yes in in in em Fm isa
5W8270 Pyrene 033 310 Yes (0.983) (233) (2 8) - - -- (1.1)
SWS3IO Pyrene 018 310 Yes em isa in em Fm Fm

Notes
RRS-l = Risk Reduction Siandard I F = Estimated value below reporting limit and above the MDL
RRS-2 = Rssk Reduction Standard 2 3 Estsnsated value above reporting limsl
isa = Not analysed Values above RRS-l are bold and are enclosed In (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed In ((parentheses and brackets)]
- - — Not deiecied All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

\DeliverabiesAFCEED02Ftnal RFI\R05-0) 648 wpd Page 1 of 9 HydroGLogtc, Inc • 5/22/02
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J4droQecsLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Teras

Table 5.18

Notes
RRS-I — Risk Reduction Standard I
RRS-2 = Risk Reduction Standard 2
in = Not analysed
N/A Not applicable, no value
- - Noi detected

F — Estimated value below reporting limit and above the MDL
Estimated value above reporting limit

Values above RRS-I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold andre enclosed in [(parenthetes and bracketa)l
All concentrations are In mg/leg

U.S. Air Force Center for Environmental Excellence

M De!iverableAAFCEEDO2F,na5 RFlRO5-Ot ns Page 2 of 9 Hydroceotogic. Inc , 5/22/01

Surface Soil Detections
SWMU 25/Landfill S

NAS Fort Worth JRB, Texas

Method Analvte

—
RU-I RRS-2 pj

RIIGLTA8tS
00 ft 2000-03-08

BIIGLTASI5
(10 ft 2000-06'14

BHCLTASI6
00 Ft 29984642

BHCLTA8I6
00 ft 2000.03-09

BHGLTASI6 Dup
00 ft 1000.03.09

BHGLTASI6
00 ft 200046-14

SW6OIO Alununum 22035 22035 No na isa in in in in
SW6OIO Antimony 056 06 Yes em in - - in isa na
SW6OIO
SW6OIO

Arsenic
Barium

585
233

585
233

Yea
Yes

isa

[(1140)]

isa

in
[(6Sfll
[(347)1

isa

in
na

isa

in
isa

SW6OIO Beryllium 102 102 Yes 028J 065 -- 054 044 na
SW6OIO Cadmium 0556 0556 Yes isa in [(039F)1 1(057)1 053 007F
SW6010 Calcium 167788 N/A No isa isa isa in isa isa

SW6OIO Chromium (total) 2586 2586 Yes in 9 6 F [(27 2)] isa isa isa

SW6OIO Cobalt 1105 610 Yes isa isa 32F isa in isa

W6010 Copper 1737 130 Yes isa isa 147 in isa isa

SW6OIO Iron 17717 N/A No isa isa isa em isa isa

W6010 Lead 3097 3097 Yes in isa [(894)] isa isa in
W742l Lead 3097 3097 Yes isa isa na 03 isa (6921))
W6010 Magnesium 3003 N/A No isa in isa isa isa in
W6010 Manganese 849 1400 No isa isa isa isa isa in
W7471 Mercury 014 02 Yes in isa 005 in isa isa
W6010 Molybdenum 146 51 No in isa isa isa isa isa
W6010 Nickel 146 200 Yes in isa 87 F isa in isa

W6010 Potassium 2895 N/A No isa isa in in is3 in
W6010 Selenium 0907 5 Yes isa isa lt84F)] isa isa in
W6010 Silver 0213 51 Yea isa in -- in isa isa
W776l Silver 0213 51 Yes isa isa in isa in isa

SW6OIO Sodium 37300 N/A No in isa in isa isa isa

W6OIO Thallium 243 243 Yes isa isa [(19.3 F)] isa isa isa

W60l0 Vanadium 463 72 Yes isa in 21 J in isa isa
W60t0 Ztnc 388 3100 Yes na an (43.71) in na in
W9010 Cyanide 05 20 Yes isa isa 013F isa in in
W9030 Sulfide 25 N/A Yes in isa -- isa isa isa

W8260 2-Hexanone 0005 N/A Yes in [53 - - isa isa isa

W8260 m-Bcp-Xyleise(sumof 0005 1000 Yes in in -- in isa in
W8260 Methyl isobulyl ketoise 0005 820 Yes isa isa - - isa in in
W8260 Methyleise chloride 0002 05 Yes in isa - - isa in in
W8270 Naphthalene 033 200 Yes isa in -- isa isa isa

W8260 Tetrachloroetheise 0005 05 Yes isa in -- isa isa isa

W8260 Toluene 0005 lOG Yes isa isa -- isa in isa
W8260 Tnctslorocthene 0005 05 Yea in in - - in in in
W8270 2-Methylisaphthaleise 033 410 Yes isa isa -. isa isa in
W8270 Acenaphthene 033 610 Yes isa isa 014F isa isa in

SW8270 Aceoapkthytene 033 610 Yes isa in 004SF an in isa
SW8270 Aisshracene 033 3100 Yes in in (0.42) in isa isa

W83l0 Anthracene 044 JJ9Q in in in isa in isa
W8270 Beiszo[a]anthraceise 033 033 Yes isa in [(8 6)] in in in
W5310 Beiszola]anthraceise 0009 0039 Yes isa in isa in in isa

W8270 BeiszOla]pyrene 033 033 Yes in isa [(9.12)] in in in
W8310 Beisao[ajpyreiae 0015 002 Yes isa in in in in in

SW8270 Beiszo[bllluoranthene 033 033 Yes isa in [(13)1 isa in in
SW83 10 Beiszo[b Itluorantheise 0012 0039 Yes isa in in isa isa isa

SW8270 Bciszou.h,s]petylene 033 310 Yes isa isa (6.3) isa isa isa

SW8310 &nzo[tkijpetylene 005 310 Yes isa in isa in in in
SW8270 iseiszo[klfluoranthene 033 039 Yes in isa [(S7)1 isa in isa

W83t0 Beiszo[kltluoranlhene 0011 039 Yet in in in isa in in
SW8270 Benaytbutytphthslate 033 2000 Yes isa In -- in 515 in

W8270 bis(2-Ethylhexyl)ptstha]ase 033 06 Yea in in (0.34) in in isa

W8270 Osryseise 0 jj Yes in in [(912)1 in in isa
W8310 (3sryaene 01 39 Yes in in isa in isa in
W8270 Diberizo[a,h lanihraceise 033 033 Yes in - isa [(IS)] in in in
W83l0 Dibeiszo[o.?slanthracene 0 002 Yes isa in in in in in
W8270 Dibeiszofuran 033 4! Yes in in -- in in in
W8270 Ds-n-butyl phthalate 0 Yes in in - - in in isa
W8270 Ruoraziiheise 033 410 Yes isa in (12) in in in
W83l0 Fluorantheise 410 Yes isa isa in isa isa isa
W8270 Fluorene 033 410 Yea isa isa 0077F in in isa

W8270 Irxleisotl.2,3-c.d[pyrene 033 Yes in in [(fl] in in in
SW8310 Indeno[l.2.3-c.dlpyrenc 0039 Yes in in in in isa in
SW8270 Phenanthrene 033 310 Yes an in (1.8) in isa in
SW8310 Phenanihrene
5W8270 Pyrene
SWS3lO Pyrene

0
033
018

310
310
310

Yes
Yes
Yes

in
in
isa

in
isa

isa

in
(IS)
in

in
in
in

isa

isa

isa

in
isa

isa
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HydroGeotogic, !nc.—RF1 Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.18
Surface Soil Detections
SWMU 25/Landfill S

NAS Fort Worth IRE, Texas

I
Mthod

,
'N JAnlyte

4%-
RRS4 RRS.2 ppjZ

BHGLTA811,
00fll99S-06.0r

BHGLTABI7 Dup
0Ofs199S46Ol

I -BIIGLTAS17
0Oft2OO043-O9'

BIICLTA8I8
0Oftl998M6.03

BHGLTA82O
00181999-lO-07

'BHGLTA82I
0011199940.07

SW6OIO Aluminum 22035 22035 No isa isa isa isa isa isa

SW6010 Anuinony 056 06 Yes •. -- isa -- isa isa

SW6OIO Arsenic 585 585 SL -- - em ft89F)] isa em

SW6OIO Barium 233 233 Yes 603 653 isa III 1(669)] 799
SW6OIO Resyllsum 102 102 Yes -. -- isa 094 063 042
SW6OIO Cadmium 0556 0556 Yes 1(09011 [(0.8SF)] 042 -- isa isa

SWoOIO Calcium 167788 N/A No isa isa em isa isa isa

SW6OIO Chromsum(sosal) 2586 2586 Yes IOIF 9SF isa 175 Isa 172
SW60l0 Cobali 1105 610 Yes 27F 27F isa 6SF isa en

SW6OIO Copir 1737 130 Yes 69F 1573 isa 87 isa isa

SW6OIO Iron Jill!. isa isa isa isa isa isa

SW6OIO Lead 3097 3097 Yes [(6281] [(67.98)] isa SF la isa

SW7421 Lead 2Q22. .22L ...ia. isa isa em isa u68.5)] hIP
SW6010 Magisessum 3003 N/A No em isa isa isa isa isa

SW6OIO Manganese 849 1400 No isa isa isa isa isa isa

SW7471 Mercury 014 02 Yes -. -- isa -- isa isa

SW6OIO Molybdenum 146 51 No isa isa isa isa isa isa

SW6050 Nickel 146 200 Yes 67F 76F isa 122F isa isa

SW6OIO Potassium 2895 N/A No isa isa em em em em

SW6OIO Selenium 0907 5 Yes ((5 5 P1] 116.3 P1] em u 5))) em isa

SW6OIO Sslver 0213 51 Yes .. -- isa .- isa isa

SW7761 Silver 0213 5! Yes em isa isa isa isa isa

SW6OIO Sodium 37300 N/A No em em em em isa em

SW6OsO Thallium 243 243 Yes [(19 I F)] 1(57.2 8)] em [(21 6 F)] em isa

SW6OIO Vaemdium 463 72 Yes 5863 1743 em 3253 isa isa

SWdOlO Zinc 388 3100 Yes 3233 3473 isa 2513 (40.6) 361
SW90s0 Cyanide 05 20 Yes .. - - isa - - isa isa
SW9030 Sulfide 25 N/A Yes -. •- em -- isa em

SW8260 2-Hexanoise 0005 N/A Yes -- .. em -- em em

SW8260 ,n-&p-Xyleise(sumof 0005 1000 Yes -- -- em -- em em

SW8260 Methylssobutylkesone 0005 820 Yes -- -- isa •- isa isa

SW8260 Metlsylenechlorsde 05 Yes -- -- isa -- isa isa

SW8270 Naptsshalesse 200 Yes 0043F -- em -- -- --
SW8260 Tesrachloroeslseise 0 005 05 Yes -. .. isa - - isa isa

SW8260 Toluesse 100 Yes - - . em - - isa isa

5W8260 Trichloroetheise 0005 05 Yes -- -- isa .. isa isa
SW8270 2.Methylisaphshalene 0 410 Yes 0036 F - - em - - . ..
SW8270 Acenaphtheise 610 Yes (0.62 .J) (0.36.5) em - - .. . -
SW8270 Acenaphthylene 610 Yes - - - - Iii . . . . -

SW8270 Aisthracene 3100 Yes (1.1.5) (0742) isa -- -- --
SW8350 Aodsraceise 3500 Yes em em em isa em isa

SWs270 Beissololanthraceise 033 Yes [(5)] [(41)] em - - [(0 37)] - -
SWS3IO Beiszo[a]anthracene 0! 0039 Yes isa em em em isa isa

SW8270 Beisao[ajpyrene 033 ._ISL. [(55)] [(5)] isa - - [(0 46)] --
swalIO Berszo(alpyreisc 002 Yea isa isa isa em em isa
SW8270 Beiszo[b]fluoraisshene 033 Yes ((8 21)] [(5.92)] em 0049 F [(0 68)] 0 14 F -
SW8310 Beisao!bjfluorasstheise 0039 Yes isa em em isa isa isa
SW8270 Beisao[q,h,i Irserylesse 033 310 Yes (4 1) (3 3) em - - 0 32 F - -
SW8350 Beiszo[g Is ilperylene 005 310 Yes em isa isa em isa em

SW8270 Benzo[k Ifluoransheise 033 039 Yes [(2.7 2)] [(0.6 2)] isa - - 0 27 F - -
SW8310 Beiszo[k]fluoransheise 0015 039 Yes em em isa isa isa isa

W8270 Beemyl busy! phslsalate 033 2000 Yes -. - - isa - - -- ..
W8270 bss(2-Elhylhexyl)9hthalase 33 Yes .. .. em - - - - - -
Ws270 Chsyseise ...X!L. 1(6 3)! 1(5.1)1 em . . (0.46) - -
W83I0 Chsysesse Yes isa isa isa em isa isa

W8270 Dsbeiszo[a,Is ]antlvaceise 0 033 Yes [(0.16)] [(0.6)] em . - . - -

W83 10 Dsbeiszo(ea,h ]anthracene 0 02 002 Yes em em em em em em

W8270 Dsbeiszoffiran 41 Yes 023F 00961' em -- .. -
W8270 Di-is-busy! phthalate 33 5000 Yes .. .. em - - - - - -
W8270 Fluoranthene 410 Yes (13) (96) em .. (0.4) 016 F
W8350 Fluoranthene 014 410 Yes em isa em em isa isa

W8270 Fluorene 410 Yes (0.412) 022F em -- -- --
SW8270 !ndeiso[l.2.3-c,djpyreese 033 Yes [(4.3)] [(3.6)] em . [(0.48)] 03 F
SW8380 ibdeiso(l,2.3-cdlpyreise 0039 Yes em em 02 isa em 02
SW8270 Ptseisanthrene Ofl_ 310 Yes (95J) (542) em -. Oil F .-
SW8310 Pheemisthreise 042 310 Yes em em em em em em

SW8270 Pyreise 033 310 Yes (14 J) (8.4 J) isa .. (0.51) - -
SW8310 Pyrsise 018 310 Yes em em em em em isa

Notes
RRS-l Risk Reduciion Standard S F = Esomased value below reporting hue and above the MDL
51(5-2 = Rssk Reducuois Standard 2 3 = Estimated value above reporting limo
isa = Not analysed Values above 5(1(5-I are bold and are enclosed in (pareistheaea)
N/A = Not applicable. no value Values above RRS.2 are bold and Ire enclosed sea [(pareissheses and brackets)]
- - = Not desecsed All concensralsoiss are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \Delsveesbles\AFCEE\D02\Fsisal RFlR0S-0l 648 wpd Page 3 of 9 IlydeooeoLagsc, Inc , 5/22/0!



675 288
HydroGeoLogic, lnc.—RFI So1W Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.18
Surface Soil Detections

Motes
RRS-l = Risk Reduction Standard I
RRS-2 Risk Reduction Standard 2
na =Notajulyaed
N/A Not applicable. sso value
- - Not detected

M \Delivcrablea\AFCEE\D02\Final RFI\R05-01 648 wpd

SWMU zstLMrffl 8
NAS Fort Worth JRB, Texas

F = Litimated value below reporting limit and above the MDL
= Esumaled value above reporting limit

Values above 1(5(5-I are bold and are enclosed In (parentheses)
Values above 5(1(5-2 are bold and are enclosed in l(parenthescs asid brackels))
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

Page 4 of 9 HydroGeotogic. Ire • 502/al

Method Analyte
'

RRS-1 RRS-2 ppj
BIIGLTASIZ

00 ft 1999-10-08
BIII3LTAS29

00 Ti 1999-tO-UI
811GL7A829

00 ft 2000-06-15
BliGLTAS30

00 I) 1999-10-07

BHGLTAB3I
00 ft 1999-10.08

BHGLTAS3I Iltip

00R 1999-1048
W60l0 Aluminum isa isa isa na isa isa

W60l0 AnIlm0i' 056 06 Yes - - . em na . - -

W60l0 Arsenic 585585 Yes 3SF em isa isa 39F 4F
W60l0 Barium 233 233 Yea 44 73 [(3340)1 na [(1160)) 743 70
W6OIO Beryllium 102 102 Yes 033 isa em na 075 071
W6010 Cadmasans 0556 0556 Yes -- em isa 1(0.83)1 007F .-
W6010 Csicium 167788 N/A No em em na em em em

W60i0 Chromium (total) 2586 2586 Yes 9 [(111)) 9 6 F [(31.7)) 14 9 197
SW6OIO Cobali lbs 6l0 Yes 34F em em isa 48F 47F
SW6OIO Copper 1737 130 Yes 5SF isa em em 89F 94F
SW6OIO Iron l7717N/ANo em isa em em Os isa

SW6OIO Lead 30973097 Yes isa em em em em em

SW7421 Lead 3097 3097 Yes 84 1(1050)) isa ((732)1 23 8 225

SW6OIO Magnesium 3003 N/A No em em em em em em

SW6OIO Msnganeie 849 1400 No isa em em em em em

SW7471 Mercury 014 02 Yes - - em em em - - - -
SW6OIO Molybdenum 146 51 No em isa em em em na
SW6OIO Nickel 146 200 Yes 63F em em isa 95 99F
SW6OIO Potassium 2895 N/A No isa em em em na em

W60l0 Selenium 0907 5 Yes isa Isa em isa em isa

SW6OI0 Silver 0213 51 Yes em em em em em isa

SW776l Silver 0213 51 Yes - - em isa em (027) (0 27)
SW6OI0 Sodium N/A No em isa em isa em em

SW6OIO Thallium 243 243 Yes em em em ala em em

SW6OIO Vanadium 463 72 Yea 161F em isa em 273F 284F
SW6OIO Zinc 388 3100 Yes 179F isa em na (40) (416)

W90t0 Cyanide 05 20 Yes 049F em em em -- --
SW9030 Sulfide 25 N/A Yes -- em em em 247F --
SW8260 2-Fiexaisoise 0005 N/A Yes -- em em em -- --
SW8260 m-&p-Xyleise(sumof 0005 1000 Yes -- em em em -- --
SW8260 Methyl iiobutyl ketone 0005 820 Yes - - em isa em - - . -
SW8260 Methylene chloride 0002 05 Yes (0.007) isa em isa 0 002 3 (0.003 i)
SW8270 Naphthalene 033 200 Yes -- em em em -- --

W8260 Tetrachlororthene 0005 05 Yes - - em isa isa - - - -

SW8260 Toluene 0005 100 Yea 0003F isa em isa 0004F 000SF
SW3260 Tnchloroethene 0005 05 Yes -- em em em -- --
SW8270 2-Methylemphthalene :OjL 410 Yes - - em em em - - - -
SW8270 Aceemphthene 650 Yea - - em em isa - - - -

SW8270 Aceemphthyleise 033 6l0 Yea - - em em em . - - -

SW8270 Anthracene 033 3100 Yes - - am em em . - - -

SWS3 10 Anthracene 044 311)3 Yes cia cm isa isa cm em

SW8270 Benanlolanthracene 2L .SL -- isa em isa - - - -

SW8310 Henzoba)anthracene 0009 0039 Yes em em em em em em

SW8270 Renzo[a)pyrene 033 033 Yes 012F em em em OIF --
3W8310 Benzoba)pyrene 0015 002 Yea em em em em isa em

SW8270 Benzn[&)fluoranthene 033 033 Yes 0 II F em em isa 0 14 F - -

SW8310 Benzo[b)fluoranthene 00l2 0039 Yes em em em em em em

SW8270 Beiszohi)peryiene 0 310 Yes 0 14F em em em -- --
SWS3I0 Benzol,.h.i pervltise 310 Yec em em em em em em

SW8270 Beiszo{k)fluoranthene 039 Yes . - em em em - - - -

5W8310 Benzo[k)flunranthene 0011 039 Yes em em em em em em

SW8270 Bercys bueyl phthalste 033 2000 Yea - - em em em - - - -

SW8270 bis(2-Ethylhexyl)phthalate 033 06 Yes - - em em em - - 021 F
SW8270 Ctuyserae 033 39 Yes OIIF isa em em -- --
SW8310 Clsryseeie 01 39 Yes em isa isa em cia isa

SW8270 Dibeiszo[a.hjanthracene 033 033 Yes - - em em em - - - -
SW83l0 Dibenzo[a,hjassthracene 002 002 Yes em em em em em em

SW8270 Dibenzo(uran 033 41 Yes -- em isa em -- --
SWSI7O Ds-n-bsflyl rAsalsalase 033 1000 Yea - - em em em - - - -
SW8270 Fluorassihene 033 410 Yea -- em isa em 012F --
SW83l0 Fluorassaherie 014 410 Yes em em em em em em

SW8270 Fluorene 033 410 Yes -- isa isa cm

SW8270 lndeno[l.2.3-c,djpyrene 033 033 Yea 03F em em em 03F 02F
SWS3IO lndenojl.2.3-c,d)pyrene 003 0039 Yea em em em em em em

SW8270 Pheemsstluene 033 310 Yea - - em em em - - ..
SWS3IO Phenassabreese 042 310 Yes em em em em em em

SW8270 Pyreise 033 310 Yei -- em em em -- --
SWI3IO Pyrene 018 310 Yes em em em em em em



"615' '28
HydroGeoLogic, lnc.—RF! Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.18
Surface Soil Detections
SWMU 25/Landfall 8

NAS Fort Worth JRB, Texas

'
Method

SW6OIO

LZAnalyfr'"
Aluminum

RRS-l
22035

;4
RRS-2
22035

MJf
No

BI1GLTAS3t'
00fl2000-03-09

na

HGLT4832
00rl200043-0S

na

BHGLTA,833
'oort200M3-08

na

BHGLTA8S4
001t20000348

na

BHGLTAS3S

00rt2000-03-09
na

Ba1GLT,83$ Du
00r12000-03-09-

na

SW6OIO Antimony 056 06 Yes na am am am am am

SW6OI0 Arsenic 585 585 Yes am am am am am am

SW6OIO Banum 233 233 Yes am 684 90! [(383)1 am am

SW6010 Beryllium 102 102 Yes am am am am am am

SW6OIO Cadmium 0556 0556 Yes am 0l3F am am 039F 039F

W60l0 Calcium 167788 N/A No am am am am am am

W6010 Chromium (total) 2586 2586 Yes *7 3 am am na am am

W6010 Cobalt 1103 610 Yes am am am am am am

W60l0 Copper 1737 130 Yes am am am am am am

W60l0 Iron 17717 N/A No am am am am its na

W6010 Lead 3097 3097 Yes am am am am am am

W7421 Lead 3097 3097 Yes am 202 171F 212 [(83.7)] [(801)]
W6010 Magnesium 3003 N/A No am am am am ass na

W6010 Manssnese 849 1400 No am am am am am am

W747l Mercury 014 02 Yes am am am am na am

W6010 Molybdenum l46 SI No am am am am am am

W60l0 Nsckel l46 200 Yes am am am am sm am

W60l0 Potassium 2895 N/A No na am am Os am am

W60l0 Selenium 0907 5 Yea na am am ass am am

W6010 Silver 0213 SI Yes am am am am na am

W776l Silver 0213 5! Yes ass am am am ass am

W60l0 Sodium 37300 N/A No ass am am ass ass am

SW6OIO Thallium 243 243 Yes am am am am am am

SW6OIO Vsamdtum 463 72 Yes am am am am am am

SW6OIO Zsnc 388 3103 Yes am am am am am am

SW9OlO Cyanide 05 20 Yes am am am am am am

SW9030 Sulfide 25 N/A Yes am am am am am am

SW8260 2-Hexanone 0005 N/A Yes am am am am am am

SW8260 m-&p-Xy!ene(sumof 0005 1000 Yes am am am am am am

SW5260 Methyl ssobutyl keione 0005 820 Yes am am am na am am

SW8260 Methylene chloride 0002 05 Yes am am am am am am

SW8270 Naphthslene 033 200 Yes am am am am am am

SW5260 Tetrachloroethene 0005 03 Yes na am am am am am

SW8260 Toluene 0005 100 Yes am am am am am am

SW8260 Tnchloroethene 0005 03 Yes am am am am am am

SW8270 2.Methylamphthalene 033 410 Yes am am am am am am

SWs270 Aceamphthene 610 Yes am am am am am am

SW8270 Aceamphthylene 0 610 Yes am am am am am am

SW8270 Anthracene 033 3100 Yes am am am am am am

SW8310 Anthrscene 044 3800 Yes am 00037F 00031 F 00023F -- --
SW8270 Benzololsnthrscease 0 033 Yes am am am am am am

SW8310 Benzo(a ]snshrscease 0 009 0039 Yes am (0 021) (0 0096 F) (0 022) (0 022 8) (0 035 F)
W8270 Beaszo[alpyrease 033 Yes am am am am am am

W8310 Beniolo pyrene 015 002 Yes am [(0 028)] 0 0!! F [(0 024)] 1(0 032 F)] [(005 F)]
W8270 Benzolbjfluorsnthease .0.21 033 Yes am am am am am am

W8310 Besszo[bjfluoranthene 0012 0039 Yes am (0.021) 0009SF (0.026) [(0.044 F)] [(0.082)]
W8270 Benzo[Al)peiyiene .011 310 Yes am am am am am am

W8310 Benzo[t.h,i]petylene .°PL 310 Yes am 0017 F 00054 F 0023 F 0026F 0042 F
W8270 Benzolklfluorsnthene .0.21 039 Yes am am am am am na

W83 10 Benzojic ]fluorsnthene 0011 039 Yes am 0011 F 0 0053 F (0.014) (0 021 F) (0.041 F)

W8270 Besseytbutylphthalsw 033 2000 Yes am am am am am am

W8270 bis(2-Ethylhexyl)phthslsse 033 06 Yea am am am am am am

SW8270 Chsyscne 033 39 Yes am am am am am am

w83l0 Chrysene 0! 39 Yes am 0026F 0012F 0026F 0031 F 0047F
W5270 D.benzo[a /i lanthracene 033 033 Yes am am am am am am

W5310 Dibenzo[o,la jsnthracene .02?. 002 Yes am [(0.15)] 1(0 026)] [(0 021 F)] F)] [(0 052 F)]
SW8270 Dibenzoflsrsn .021 4! Yes am am am am am am

W8270 Di-n-busyl phthslste .021. 1000 Yes am am am am am am

W5270 Fluorsnthene .021 480 Yes am am am am am am

W83l0 Fluoranthene 0 410 Yes am 0066F 003! F 0049F 0076F Oil F
W8270 Fluorene .022.. 410 Yes am am am am am am

W8270 lndeno[l.2.3-c.d)pyrene .021 033 Yes am am am am am am

W8310 Indeno[l,2,3-c,dlpyrene 0 0039 Yes am 0017 F 00076 F 0011 F (0032 F) [(0 047 F)I
SW5270 Pheamssslsrene 033 310 Yes am am am am am am

W8310 Phenanthresse .°S.. 310 Yes am 0021 F 00l2F 0013F -- 0032F
W8270

5W83l0
Pyrene
Pyrene .

.021
018

310
310

Yes
Yes

am

am

am

0064F
am

0033F
am

0032F
am

012F
am

014F
Notes

R.RS-I = Rask Reduction Slandard I F = Estimated value below reporting limit and above the MDL
RRS-2 Risk Reduction Standard 2 1 = Estimated value above reporssng limit• am Not analysed Values above RRS-I are bold and are enclosed In (parentheses)

N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed an [(parentheses and bracketa)J
- = Not detected All concentrations are an mg/kg

U.S. Air Force Center for Environmental Excellence

M \DelivenbleaAFCEE\D02\Final RFI\R05-0l 648 w1sd Page 5 of 9 l4ydroGeoLogsc, 15w .5/22/01



675 290
1-lydroGeotogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth JRB, Texas

Table 5.18
Swface Soil Detections
SWMU 25/Landfill 8

NAS Fort Worth JRB, Texas

Notes
RRS-1 = Risk Reduction Standard I
RRS-2 = Risk Reduction Standard 2
eta Nut analysed
N/A = Not applicable, no value
- - = Not detected

F Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Valuea above RRS-I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)3
All concentrations are in mg/leg

U.S. Air Force Center for Environmental Excellence

M \Del,verableaAFCEE\DO2\Fmal RFiRO5-OI 648 u.pd Page 6 of 9 HydroGeoLogie, Ire 5/22/01

Method

-

Anable
BIIGLTA$35

RRS-t RRS.2 j 00 ft 200046.14
22035 22035 No eta

BI1GLTA$36
00 ft 2000.03.09

BHGLTA83I
00 ft 2000.03.09

BUCLTA837 Dup
00 ft 2000,03.09

BIIGLTAI3S
00 ft 2000.03-13

BHGLTAS4O
00 ft 2000-03-13

SW6OIO Aluminum eta tin eta eta na
5W6010 Antimony 056 06 Yes em em em em em em

SW6OIO Arsenic 585 585 Yes na eta na em eta em

SW6OtO Bartttm 233 233 Yes tin em tin eta ('a em

SW6OIO Beryllium 102 102 Yes eta na em em em em

SW6OIO Cadmium 0556 0556 Yes em em 043 048 em em

SW60IO Calcium 167711 N/A No em em em eta em em

SW6010 Chromsum(total) 2556 2586 Yes em em eta em em em

SW6OIO Cobalt 1105 %l0 Yes em em eta eta em em

SW6OIO Ccçsper 1737 130 Yet em em em em em em

SW6OIO Iron 17717 N/A No em em em eta eta em

SW6OIO Lead 3097 3097 Yes em em em eta em em

SW742l Lead 3097 3097 Yes [(54.61)] em em eta em em

W6010 Magnesium 3003 N/A No em em em em em em

W6010 Manganese 849 1400 No em em em em em em

W7471 Mercury 014 02 Yes em Oil eta em em em

W6OIO Molybdenum 146 51 No em em em em em em

W601O Nickel 146 200 Yes em eta na em em em

W6010 Potassium 2895 N/A No em em em em eta em

W6010 Selemum 0907 5 Yes em em em em em em

W6010 Silver 0213 51 Yes eta em eta eta tin eta

W7761 Silver 0213 SI Yea em em em em em em

W60t0 Sodium 37300 N/A No em em eta em eta em

W60l0 Thallium 243 243 Yes em em em em em em

W6010 Vanadium 463 72 Yea em em em eta em em

W6010 Zinc 388 3100 Yes em em em em eta eta

W90t0 Cyantde 05 20 Yes eta em eta eta 111 na
W9030 Sulfide 25 N/A Yes em em eta em em eta

W8260 2-Hexanoete 0005 N/A Yes em em em em em em

W8260 m-&p-Xyleete(tumof 0005 1000 Yes em em em em em em

W8260 Methyl isobutyl ketoete 0005 820 Yes em em eta em eta isa

W8260 Methylene chloride 0002 05 Yes eta em eta em em em

W8270 Naphthalene .0.21 200 Yea em em em em -- 02F
W8260 Tetrachloroet}seete 05 Yes em em em em em eta

W8260 Tolueete 0005 100 Yes em em em em em em

W8260 Trichloroetheete 05 Yes em em em em eta em

W1270 2-Methyletaphthalerae 0 410 Yes eta em eta em em em

W8270 Aceetaphthene 33 6l Yes em em em em - (25)
W8270 Aceemphthylene 033 610 Yea em em em em -- --
W8270 Anthraceete 033 3100 Yea em eta em em .- (5.4)
W8310 Aetthraeeete 044 3100 Yes em em em em eta em

W8270 Beetzo[n ]aetthraceete 033 033 Yes eta em em em [(3 6)] [(403)]
W83%0 lieetzo[ajanthraceete 0009 0039 Yet em em em em eta eta

W8270 Beetzn[olpyreete 0 033 Yet em eta eta eta ((49 3)3 ((45 3))
W8310 Beetzuapyrenc .02i 002 Yea em em em em em em

W8270 Beetzolb Jfluorantheete 033 033 Yes em em nI eta [(5.11)] [(58 1)]
W83l0 Oenzo(bjfluoranthene 0012 0039 Yea eta em eta em em em

W8270 Benzo[h,elperylene 033 310 Yes em em em em (283) (373)
W8310 Benzo[,/a,s ryleete •005 310 Yes em em em em eta em

SW6270 Beetao[k)fluosanthene 033 039 Yes em em em em 1(41)1 l(' 1)]
W83l0 lieetzolk llluoraettheete 0011 039 Yea em em em em em em

W1270 Beiseyt bulyl phthalaie 033 2000 Yes em em em em • em em

WITh) bisQ-Ethylhexyl)phthalaee 033 06 Yes em em em em em em

SW8270 Otayseete 033 39 Yet em em eta em [(4.1 1)] [t46 5)]
W13l0 Casryaeete 01 39 Yes eta em em em isa em

W8270 Dibeetzola,h]anthraceete 033 033 Yes em em em eta [(0.7)] [(463)]
W83l0 Dlbeetzola,hlaetthraceete 002 002 Yes em em em em em em

W8270 Dibeetzoflsran 033 41 Yea em em eta em em em

W8270 Di-n-butyl phthalate 033 1000 Yes em em em em em em

W8270 Fluoranthene 033 410 Yes em em em em (LI 3) (II 3)
W83l0 Fluoranthene 014 410 Yes em eta em em tin em

W8270 Fluoreete 033 410 Yes em em em em -- (1.5)
W8270 ndenol,2.3-c.dJpyrene 033 033 Yes em em em em [(43)] [(451)1
W8310 ndeno[I.2.3-cd]pyreete 003 0039 Yes em em em em eta em

W8270 Pheetanthrene 033 310 Yes em eta em em (1.33) (433)
W8310 Pheetanthrene

SW8270 Pyreete
SW83t0 Pyreete

042
033
018

310
310
310

Yes
Yes
Yes

em

tin
em

em

eta

em

eta

em

eta

em

em

eta

em

(621)
eta

em

(1101)
em



'5.75c �ëî
HydroGeoLogic, !nc.—RFI Soird Waste Management Units 22, 23, 24, and 25—N,4S Fort Worth JRB, Texas

Table 5.18

Surface Soil Detections
SWMIJ 25/Landfill 8

NAS Fort Worth JRB, Texas

t
3letlod

r
I mis-i Rfl-2 pjf BHGLTA84I

OOft2OOO-O3-l3

BHGLTAS4Z
Th0f82000-O3-09

BHGLTAS44
OOrtZ000.0644

BHGLTA845
ooft2OOO.O6-l4

BHGLTAS46
'OOft2000.06-14

BHGLTAS47
OOrlZ000-06-l4'

SW6OIO Aluminum 22035 No tin tin on on tin tin

SW6OIO Antimony 056 06 Yes on on in tin tin tin

SW6OIO Arsenic 5 85 585 Yes on on tin in tin in
SW6OIO Barium 233 233 Yes tin 59 5 tin in tin 131

SW6OIO BeryllIum 102 102 Yes in tin tin tin in in

SWGOIO Cadmium 0556 0556 Yes in 0l3F in in in in

SW6OIO Calcium 167788 N/A No in in in in tin tin

SW6OIO Chromium(ioinl) 2586 2586 Yes tin Ill tin tin tin tin

W60l0
W60l0

Cobalt

Copper

1105
1737

610
130

Yes
Yes

in
tin

tin
7lF

tin
on

tin
in

tin
in

tin

tin

W60l0 Iron 17717 N/A No on on tin tin in tin

W60l0 Lead 3097 3097 Yes on on in in in tin

W7421 Lead 3097 3097 Yes in 257 48F 2SF 33F tin

W6010 Magnesium 3003 N/A No in on tin tin in tin

W60l0 Manganese 849 1400 No tin tin in tin on in

W7471 Mercury 014 02 Yes in on in tin on tin

W60l0 Molybdenum 146 51 No tin tin tin tin on on

W6010 Nickel 146 200 Yen tin tin tin on tin tin

W6010 Potassium 2895 N/A No tin tia on on tin tin

W60l0 Selenium 0907 5 Yes on on on in tin in
W6010 Silver 0213 SI Yes in on on in tin in

SW776l Silver 0213 SI Yen in in in in tin in
SW6OIO Sodmm 37300 N/A No on in on in on tin

SW6OIO Thallium 243 243 Yes on in tin on on tin

5W60l0 Vanadium 463 72 Yes on in in in in Oi
SW6OIO Zinc 388 3l00 Yes on 316 tin in in in
SW9OIO Cyanide 05 20 Yes on on in on tin tin

SW9030 Sulfide 25 N/A Yes on in tin on tin tin

SW8260 2-Hexanone 0005 N/A Yes tin tin isa tin in tIn

W8260
W8260

,n-&p-Xylene(sumo(
Methyl isobutyl keione

0005
0005

lOGO

820
Yes
Yes

in
tin

tin
tin

on
on

tin
tin

tin

in
in
tin

SW8260 Methylene chloride 0002 05 Yes tin tin tia tin in tin

SW8270 Nsphthnleoe 033 200 Yes tin tin on in on tin

SW8260

SW8260

Tetrachloroethene
Tolueoe

0 005
0005
0 €05

05
100

Yes

Yes

on
in

tin
on

tin
on

in
in

tin
on

tin

tin

SW8260 Trichloroetheoe 05 Yes on on on tin in in
SW8270 2-Mettlyioaphthalene 410 Yen on on na tia in on

SW8270 Acetinphdnert 6l0 Yes in in in in tin tin

5W8270 Acerinplnthyleoe 033 610 Yes on in in in tin tin

SW8270 Atithrncene 0 3100 Yes in in in in in tin

5W5350 Aothracetie 3100 Yes - - tin in tin in tin

SW8270 Benzololanthrncetie 033 Yes in in in in on tin

SW8310 Betizola]nnthrncetie 0039 Yes - - tin tin tin in tin

SW8270 Betszoa]pyrene 033 Yes tin in tin in on tin

W83l0 Betizo[a)pyreoe 0015 002 Yes 001 F in tin on in on

W8270 Hetizo[b]fluornntheoe 033 033 Yes tin tin tin in in tin

W83l0 Beozolb]fluornnthere 0012 0039 Yes 001 F tin tin in in tin

W5270 Beozo[g,h,s )perylesne 033 310 Yen on tin tin in in in
W5310 Benzo[hsJrylene 005 310 Yes •. tin tin in tin tin

W8270 Benzo[k)fluoranthene 033 039 Yes on on on tin tin in
W5310 Beozo(klfluornnihene 0011 039 Yes 00053 F on on tin tin in
W8270 Beozyl butyl phthnlase 033 2 Yes on tin in tin tin tin

W8270 bss(2-Ethylhexyl)phttlnlnte 033 06 Yes in on in tin on tin

W8270 Chrysene 033 39 Yes on in in in on in
W8310 Chryscoe 01 39 Yes 00064F in in in in in
W8270 Dsbeozo[a,h lsnthrncetie 033 033 Yes in in in tin in in
W8310 Dsbenzo[a,Fi]anihracenc 002 002 Yes -- in tin on in in
W8270 Dibenzofurnn 0jj 41 Yes tin tin tin tin in in
W8270 Di-n-buiylphthnlnte 033 1000 Yes in in tin on tin on

W8270 Fluornnthene 033 410 Yes tin tin on on in in
W8310 Fluoranthetie 014 410 Yes 0019F in on on in in
W8270 Fluorene 033 410 Yen on tin tin in in in
W8270 lndetioll,2,3-c,dlpyrene 0 033 Yen on tin on in in in
W8310 tndeno[l,2,3-c.dlpyretie 003 0039 Yes -- on in on in tin

W8270 Pheonssthrene 033 380 Yes on on in In on on

W83 10 Phetinzsthreoe 042 310 Yes 0 0046 F on on on on on

W8270
W8310

Pyrene
Pyrerse

033
TW

310
310

Yes
Yes

in
0016F

in
in

in
on

on
in

tin
on

in
tin

Notes
miS-I = Risk Reduction Sinndnrd I F = Estimated value below reportiog lImit and above the MDL

RRS-2 = Risk Reduction Ssnndard 2 3 = Estmnted value above reporting limo

on = Not analysed Values nbove RRS-l are bold and are enclosed in (pnreotheses)

N/A = Not applicable, no value Values above RRS-2 nrc bold and nrc enclosed in [(pnretitheses and brackets))
- - = Not detected All coireotrntiotis nrc in mg/kg

U.S. Air Force Center for Environmental Excellence

DeiivernblesAFCEED02Fsonl RFIR05-0I 648 wpd Page 7 of 9 HydroGeoLogsc. Inc .5/22/01
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HydroaeoLogic, Inc.—RFI Solid Waste Management Units 22. 23. 24, and 25—N,45 Fort Worth iRE, Texas

Table £18
Surface Soil Detections
SWMIJ 25/Landfill $

NAS Fort Wortb JRB, Texas

Notes
RRS-I = Risk Reduction Standard I
1(1(5-2 = Risk Reduction Siandard 2
isa = Noi analysed
N/A = Noi applicable, no value
-. = Not detected

F = Eslimated value below reporting limit and above the MDL
= Estimated value above reporting limu

Values above RRS-I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed in ((parentheses and bracketafl
All corKenirations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M toeliverablea\AFCEEDo2F.na1 RFlR05-0l 648 wpd Page 8 of 9 HydroGeoLogie, Inc • 3/22/01

Method

-'
Analyse -

-
1(1(5-I RRS-2

BHGLTAS4S
00 is 2000-06-14

THGLTAO22
00 ft 1997-08-28

THGLTAQ12 Dup
DOts 8997-08-28

THGLTAO23
00 ft 1991-05-28

TIIGLTAO24
00 is 1997-09-ID

THGLTAO2$
00 ft 1997-09-10

SW60l0
SW6OIO

Aluminum

Antimony

22035
036

22033
06

No
Yes

isa

na

3110

[(0 96 3)]

2720

1(1 3)]

3070

[(23)]
6680

0 26 F
2510

11(2.1)]
SW6OIO Arsemc 383 585 Yes isa 283 31 22F 293 151
SW6O%0 Barium 233 233 Yes 10% [(510 J)1 1(1630 3)] [(3620)1 735 ((3900.7))
SW6OIO Beryllium 102 102 Yes na 027F 039F 047 0413 02F
SW6OI0 Cadmstsm 0336 0356 Yea na ((0655)] [(0-895)) [(5 4)] 02SF ((0.81 F)]
SW6OIO Calcium 167788 N/A No na 167000 (211000) 127000 I6 ((74000)

W60l0 Chromium (total) 2586 2586 Yes em [(28.1 3)] [(4251)] [(63.5)) 4 F [(56.45))
W60l0 Cobalt IlOS 610 Yes na 24F 33F 42F 29F 47F
W6010 Copper 1737 130 Yea na 1323 (2(31) (41.63) 51 F 121

W6010 Iron 17717 N/A No isa 6060 6190 4530 6860 4520

W6010 Lead 3097 3097 Yes na [(325.1)] [(434.1)1 [(519.5)] 203 [(3873)]
W7421 Lead 3091 3091 Yea isa isa na isa isa isa

W60l0 Magnesium 3003 N/A No isa 16501 21103 14303 16403 11103

W6010 Manganese 849 1400 No isa 1923 2313 1663 2153 1483
SW7471 Mercury 014 02 Yes isa 0022F 0024F [(043)] OOl6F 0047F
SW6OIO Molybdenum 146 SI No na USE IF 13F 032F UhF
SW6OlO Nickel 146 200 Yes isa 5SF 54F 54F 63F 4SF

W6010 Potassium 2895 N/A No na 6611 70SF 5653 8171 5623
W6OIO Selenium 0907 3 Yes em -- -- -- .. --
W6010 Silver 0213 SI Yea em -- -- .. -. --
W776% Silver 0213 5% Yes isa isa isa isa em na

W6010 Sodium 37300 N/A No isa 1123 1491 130 913 9093
W6010 Thallium 243 243 Yea isa -- -- -- -- --
W60)0 Vanadium 463 72 Yes em Ill 123 104 I65J 9J

SW6OIO Zinc 388 3100 Yes em (844.1) (109.1) (4193) 2353 (64.43)
W9010 Cyanide 05 20 Yes em na em em em isa

W9030 Sulflde 23 N/A Yes em Faa em isa na em

W8260 2-Flexanone 000$ N/A Yes em isa em em em em

SW8260 m-&p-Xylene(sumof 0005 1000 Yes em -- .'
W8260 Methyl ssobutyt ketons 0005 820 Yea isa isa em em isa isa

W8260 Methyienechlorsde 0002 03 Yea isa -- -' --
W8270 Naphihalene 033 200 Yes em 0 13 F .-

SW8260 Tetrachloroethene 0 003 0 3 Yes em -- - - -- - - - -
SW8260 Toluene 0005 tOO Yes em 00014F -- -- -- .-
W8260 Trichloroetheise 0003 05 Yes em -- -- -- .-

SWS27O 2-Methylisaphthaieise 033 410 Yes em -- -- .. -. --
W8270 Acenaphthenc 033 610 Yes em 026F -- -. --
W8270 Acenaplsthylene 0 610 Yes isa -- -. - - -- --
W8270 Anstaracene 033 MOO Yes em (054F) 012F 009SF (1.21) --
Wl310 Anilsracene 044 3100 Yes em em em isa em em

SW8270 Deiszo(o anihracene 033 Yes em [(2.7)] 1(0 71 F)] [(085)] [(5 1)l ((2 8)]
SWS3I0 Benzo[nlanthraceise 0039 Yes em em em isa isa em

SW8270 Benzola Ipyreise 033 Yes em [(2.8)1 ((t)] [(I 4)] [(5 2)] [(3 1)]
SWS3IO Benzo(alpyreise 002 Yes isa em em em em em

SW8270 Denzolb]fluoraeathene 033 Yea em [(43)1 [(1.6)] [(2.5)1 [(6 8)] [(3 3)]
SW8310 Benzolb Itluorantheise 012 0039 Yes em em isa em isa em

SW8270 Renso[ghi ]pesylene 033 310 Yes em (14) (0.67 F) (095) (3.7) (1 5)
SW83tO BetuoU,h,i)peryteite 005 3(0 Yes em em rI is. em em

SW8270 Deiszo(k]fluoranthene 033 039 Yes em em em em em em

SW83 10 Beiszo(k Ifluoranthene 0011 039 Yes em isa em em em em

5W8270 Benzylbuiylphthalate 033 2 Yes em 0064F 023F -- .. ..
SW8270 bis(2-Ethylheeyl)phthalate 033 06 Yes em [(0.85)] - - 027 F - . (0 52 F)
5W8270 (3siysene 033 39 Yes em (31) (t) (1.2) [(5.6)1 ((4.1)]
SW8310 Osryaene 01 39 Yea isa em em em em em

SW8270 Dibenzo(o,h ]assilsraceise 033 033 Yes em [(0.425)] 0 17 F 0 22 F [(I 3 F)] [(0.625)]
SW8310 Dibenzo(a,h]anthraceise 0 002 Yes em em em em isa isa
SW8270 Dibeissofurasa 033 4t Yea as OWE --
SW8270 Di-n-buiyl phthalate 033 l Yes em -- -- -- '- --
5W8270 Fluorassthene 033 410 Yes em (5.2) (1 5) (1.5) (12) (55)
SWS3IO fluorassthene 014 410 Yea em em em isa em em

SW8270 Fluorene 033 410 Yes em 024F -- -. -- --
SW8270 lndeno(l,2,3-c,d]pyreise 033 Yes em 1(1.7)1 [(074 F)] [(0.99)] [0.2)] [(1.6)]
SWS3IO lrideno(l,23-cdlpyreise 0039 Yes em em em em isa em

SW8210 Pheemnthrene 310 Yea isa (3.1) (0.56 F) (0.52 F) (6 9) (2 2)
SWS3IO Phenanthrene 042 310 Yes isa em isa em em em

SW8270 Pyrene
SWI3IO Pyresse 018

310
'Tö•

Yel
Yes

em

em

(t2)
em

(1 3)
em

(1.4)
em

((6)
em

(9)
em



: §:

HydroGeotogic, Jnc.—RF! Solid Waste Management Units 22, 23, 24. and 25—1%/AS Fort Worth JRB Tex'as'? /
Table 5.18

Surface Soil Detections
SWMU 2SILandFi]1 $

NAS Fort Worth iRE, Texas

4÷ c,;
RRS-1
':
IRS-i JX •)THGLTAO26

00ft1991-o9-tl
4THCLTA027;
'0011997-49-IL

THGLTA02S
OOft]997.09.11Z

WIIGLTASOI.
OOft]999-10-28

WIICLTA3
00f11999-I0-28

Aluminum 22035 22035 No 9380 6420 1210 isa isa

Antimony 056 06 Yes 02SF 0I7F 014F na na
Arsenic 585 585 Yes 351 293 243 na isa

Barium 233 233 Yes 1043 5961 1541 isa isa

Beryllium 102 102 Yes 0613 0483 0 14F na na
Cadmium 0556 0556 Yes 0 19F [(0441')] 01SF na na

Calcium 167788 N/A No I2l3 154000 162000 isa isa

Chromwm(total) 2586 2386 Yes 6SF 91F -- em in
Cobalt 1105 610 Yes 4SF 3F IF em isa

Copper 1737 130 Yes 59F 81 28F isa isa

Iron 17717 N/A No 8910 6990 4340 isa isa

Lead 3097 3097 Yes 1251 1(68.83)] 2SF em isa

Lead 3097 3097 Yes isa isa em isa isa

Magnesium 3003 N/A No 19601 14501 12101 ma isa

Manganese 849 5400 No 299) 200 J 141 3 isa ma

Mercury 014 02 Yes 00069F 0036F 0017F isa in
Molybdenum 146 51 No 02F 029F 052F na isa

Nickel 146 200 Yes 97F 6SF 27F isa isa

Posassium 2895 N/A No 17103 14603 283 F in isa
Selenium 0907 5 Yes - - -- - - - em isa
Silver 0213 SI Yes -- -- .. isa isa

Silver 0213 51 Yes 'Ia em isa in in
Sodium 37300 N/A No 613) 8821 1921 isa isa

Thallium 243 243 Yes - - - - - in isa

Vanadium 463 72 Yes 2061 187] 74F isa isa

Zinc 388 3100 Yes 2421 (406J) -- isa isa

Cyanide 05 20 Yes in isa isa em em

Sulfide 25 N/A Yes in ma em in isa
2-Hexanone 0005 N/A Yes isa in isa -- .
m-&p-Xylene(sumof 0005 1000 Yes -- -- -- -- ..
Methyl ssobueyl kesone 0005 820 Yea isa isa isa - - - -

Methylersc chloride 0002 05 Yes - - - - - - (0 003) (0 003)
Nsphsbalene 033 200 Yes . . - - - - .
Tetrschlorocshene 0 005 05 Yes - - - - .. - - - -
Tolueise 0005 100 Yes -- 00012F -- -- --
Trichloroethene 0005 05 Yes -- .. -- -- --
2-Methylnaphthalene 033 410 Yes .. - - - - . - . -
Aceisaphthene 033 650 Yes -- -- -- .. --
Aeeisaphthyleise 033 610 Yes - . . . - - - - - -
Anthracer,e 3C 'f - - (3,3 II) .. - - - -
Anthraceise 0 3100 Yes eta in na em isa

Benzola lanthraceise 033 Yes 0 23 F •. - - 0 23 F - -

Benzola]anslsraceise 0009 0039 Yes isa isa em em in
Beiszo[a]pyreise 033 Yes 025 F [(13 F)] . - 021 F - -

Beis2o[a]pyrene 0015 002 Yes eta em isa isa in
Benzolblfluoranthene 033 Yes 031 F ((15)1 - - 031 F - -
Renzo(b]tluoranthene 0039 Yes isa in isa in ma

Benzo(A.h,s ]perylene 350 Yes 0 15 F (6.2 F) . - 0 2 F - -
Benzolj,hsjsrrylene 310 Yea isa isa isa isa isa

Beiszolklfluorsisthene 033 039 Yes isa ma em 013 F - -

Beiszo[k]fluoransheise 0011 039 Yes isa isa isa in isa

Beiszyl butyl phihalate 0 33 Yes . . - - - - . . -

bis(2-Ethylhexyl)phthalase 33 Yes - - [(7.5 F)] - - - - - -

Chrysene 033 Yes 024F [(17)] -- 027F --
Ouysene Yes isa in in in in
Dsbeiszola,h]aasthrscene Yes -- [(28 F)] - - 023 F ..
Dsbeiszo[a,h]anthracene 002 Yes isa in ma ma isa
DibenzoAaran 0 41 Yes -- -. -- -- ..
Ds-n-busyl phlhalaie 0 33 i Yes . - .. - - - - .
Fluoranshene 33 410 Yes (0.36 F) (34) - - (0.42) ..

10 Flunrantheese 0 14 410 Yes isa in isa em ma
Flunrene 0 33 410 Yes - - .. - - - - - -

lndeno[l,2,3-c,djpyrene 33 033 Yes - - [(6.1 F)] - - 1(0 38)] - -

lndeno[l,2,3-c,djpyrene 0039 Yes em isa isa isa in
Pheisanthrene 0 350 Yes .. (18) .. 0 16 F .
Pheisanslsrene 0 350 Yes em em ma em em

Py'rne 310 Yes (0.4SF) (41) -- (036) -.
Pyreise 058 310 Yes isa isa in isa isa

= Risk Reductiois Standard I F Estimated value below reporosisg limit and above the MDL
= Risk Reduction Siaawisrd 2 1 = Eatimaled value above reporting limit

Not analysed Values above RRS-I are bold air) are enclosed In (parentheses)
= Not applicable, no value Values above RRS-2 are bold and are enclosed m [(parentheses and brackets)]
= Not detected All coerensrauoiss are m mg/kg

U.S. Air Force Center for Environmental Excellence

M \Deliverables\AFCEED02\Final RFI'R05-Ol 648 — Page 9 of 9 HydmQeoLogic. Inc . 5t22/Oa
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HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.19

75 S'95

Risk Reduction Standard
Risk Reduction Standard 2
Not analysed
Notapplicable, no value

= Not detected

Subsurface Soil Detections
SWMU 25/Landfill 8

NAS Fort Worth JRB, Texas

U.S. Air Force Center for Environmental Excellence

\DehvcrabiesAFCEE\DO2\F'inzi RF1XRO$Oi 648 . Page 1 of 19 HydoGeol.ogie. ir • 3/22/01

:':;Mhd
4; 'BHGLTA8ii

"'4 ?'' Aiã1i LT'- RRS-1 .lUtS2 App'IX '05 fttl99SO602
Bl1k
10 ft 1998-06-02,

B11GLTd12- -.
-15 ft'1998-06-02,,

BHGLTAS12
20 ft 1998-06-02'

SW6010 Alumtnum 20260 20260 No na na na na

SW6010 Antimony 0 712 0 712 Yes . - - - - - -.
SW6O1O Arsenic 6 58 6.58 Yes - - [(14.3 F)] ((9.8 F)] - -

SW6O1O Barium 128 1 200 Yes (131) 76 5 101 53 3

SW6010 Beryllium 113 113 Yes -- 061 09 063F
SW6O1O Cadmtum 059 059 Yes - - - - - - - - -

SW6010 Calcium 272000 N/A No na na na na

SW6010 Chromium (total) 16 31 1631 Yes [(22.8)] 13.2 [(21)] 145 F
SW6OIO Cobalt 619 610 Yes 31F 4SF 53F 2F
SW6OIO Copper 1372 130 Yes 6 2F 61 F 6 iF 3.3F
SW6010 Iron 17469 N/A No na na na na
SW6O1O Lead 1266 1266 Yes [(73.2fl] 103F 71F 92F
SW7421 Lead 12 96 12 66 Yes na na na na

SW6O1O Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351 7 1400 No na na na na
SW7471 Mercury 0 035 0 2 Yes - - - - -. - -

SW6OIO Molybdenum 1 93 51 No na na na na
SW6OIO Nickel 1976 200 Yes 79F 8 2F 11SF 5 4F
SW6OIO Potassium 1717 N/A No na

'
na na na

SW6O1O Selenium 0 313 5 Yes [(5.4 F)] [(7.3 F)] [(9.4 F)1 - -

SW6O1O Sodium 53200 N/A No na na na na

SW6OW Thallium 1.5 I S Yes ((14.1 F')] [(20 F)] [(25.9 F)J - -

SW6OIO Vanadium 374 72 Yes 1791 258J 3383 172F
SW6O1O Zinc 31.3 3100 Yes (38.1 J) 236 J 30 J 207

a SW9OIO Cyanide
SW9030

05 20 Yes
Sulfide 25 N/A Yes (35.8 S) (36.3 S) (39.8 5)

SW8260 1,2-Dichloroethene, cis- 0005 7 Yes - - - - (0.008) - -

SW8260 Acetone 0 005 1000 Yes (0.052) - - - - --
SW8260 Benzene 0.002 0 5 Yes - - - - - - --
SW8260 Ethylbenzene 0 003 70 Yes - - - - - - - -

SW8260 Methyl ethyl ketone 0 005 6100 Yes - - - - - - - -
SW8260 Methylene chloride 0 002 0 5 Yes - - - - - - . -

SW8260 Tetrachloroethene 0.005 0.5 Yes - - - - - - - -

SW8260 Toluene 0 005 100 Yes - - - - - - - -

SW8260 Trichloroethene 0 005 0 5 Yes - - .. (0.052) - -

SW8270 Acenaphthene 0 33 610 Yes - - .- - - - -
SW8270 Anthracene 0 33 3100 Yes - - - - - - - -
SW8270 Benzota ]anthracene 0 33 0 33 Yes - - - - -- ..
SW8270 Benzo[apyrene 033 0.33 Yes - - - - - - - -

SW8270 Benzo[b]fluoranthene 0.33 033 Yes - - - - - - --
SW8270 Benzo[g,h,, ]perylene 0.33 310 Yes - - - - -. - -

SW8270 Benzo[kjtluoranthene 0.33 0 39 Yes - - - - - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes 0 035 F 0 052 F -- ..
SW8270 Chrysene 0 33 3 9 Yes - - - - - - - -

SW8270 Dibenzo[a,h]anthracene 0.33 0 33 Yes - - - - - - - -
SW8270 Di-n-butyl phthalate 0 33 1000 Yes - - - - - - - -
SW8270 Fluoranthene 0.33 410 Yes 0 077 F - - - - - -

SW8270 Indeno[1,2,3-c.dlpyrene 0.33 0 33 Yes - - -- - - --
SW8270 Phenanthrene 0 33 310 Yes - - - - - - -
SW8270 Pyrene 0 33 310 Yes 0 074 F - - - - - -
Notes
RRS-1
RRS-2
'Ia
N/A

F = Estimated value below reporting limit and above the MDL
Estimated value above reporting limit

Values above RRS- I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)1.
All concentrations are in mg/kg
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HydroGeotogic, Jnc.—RFI Solid Waste Management Units 22. 23, 24, and 25—NAS Fort Worth f/tB, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRI3, Texas

Method Analyte -

:
RRS-1 RRS-2 App IX

BHGLTAS13
05 ft 1998-05-12

BHGLTA813
10 It 1998-05-12

BHdLTA813
15 ft 1998-06-01

BHGLTA813
20 ft 1998-06-01

SW6OIO Aluinmum 20260 20260 No na na na na
SW6010 Antimony 0 712 0 712 Yes - - - - - - - -
SW6010 Arsenic 6.58 6 58 Yes - - [(8.8 F)] [(14.7 F)] - -
SW6OIO Barium 128.1 200 Yes 54.2 409 116 30.9
SW6O1O Beryllium 1.13 113 Yes -- 033F 11 --
SW6OIO Cadmium 0 59 0 59 Yes - - - - - - - -
SW6OIO Calcium 272000 N/A No na na na na
SW6OIO Chromium (total) 1631 1631 Yes 126 F 7 1 F [(253)1 10.4 F
SW6OIO Cobalt 6 19 610 Yes 3.4 F 2.4 F 5.8 F 3.2 F
SW6O1O Copper 13.72 130 Yes 53F 3SF 117 SF
SW6O1O Iron 17469 N/A No na na na na
SW6OIO Lead 1266 1266 Yes - - 5.1 F 6.9 F - -
SW7421 Lead 12 96 12 66 Yes na na na na
SW6O1O Magnesium 2420 N/A No na na na na
SW6OIO Manganese 351 7 1400 No na na na na
SW7471 Mercuiy 0 035 02 Yes - - - - - - (0.12)
SW6010 Molybdenum 1.93 51 No na na na na
SW6OIO Nickel 1976 200 Yes 6SF 39F 141 66F
SW6O1O Potassium 1717 N/A No na na na na
5W60l0 Selenium 0-313 5 Yes - - - - [(13.6 F)] - -

SW6OIO Sodium 53200 N/A No na na na na
SW6OIO Thallium 1 5 1.5 Yes - - - - [(30-3 F)] - -

SW6OIO Vanadium 37 4 72 Yes 23 5 F 13 F (42.7 i) 29 1 F
SW6OIO Zinc 313 3100 Yes 21.1 118 (39-Si) 15 9J
5W9010 Cyanide 0 5 20 Yes - - - - - - - -

5W9030 Sulfide 25 N/A Yes - - - - - - - -
SW8260 1,2-Dichioroethene, cis- 0005 7 Yes - - - - - - - -
SW8260 Acetone 0 005 1000 Yes (0.015) (0.012) (0.066) - -

SW8260 Benzene 0 002 0 5 Yes - - - - - - - -

SW8260 Ethylbenzene 0 003 70 Yes 0 003 F - - - - - -

SW8260 Methyl ethyl ketone 0 005 6100 Yes - - - - (0.01) - -

SW8260 Methylene chloride 0 002 0.5 Yes - - - - - - - -

SW8260 Tetrachtoroethene 0 005 0 5 Yes - - - - - - - -
SW8260 Toluene 0 005 100 Yes - - - - - - - -
SW8260 TrichioToethene 0 005 0 5 Yes - - -- - - - -

SW8270 Acenaphthene 0 33 610 Yes - - - - - - --
SW8270 Anthracene 0 33 3100 Yes - - - - - - - -

5W8270 Benzo[alanthracene 0.33 0-33 Yes -- - - - - - -
SW8270 Benzo[a]pyrene 033 033 Yes - - - - - - - -

SW8270 Benzo[b]fluoranthene 0.33 033 Yes - - 004 F - - --
SW8270 Benzo[g,&i Iperylene 0.33 310 Yes - - - - - - - -
SW8270 Benzo[k]fluoranthene 0.33 0.39 Yes - - - - - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes 0.075 F -- [(3.3)j 0 2 F
5W8270 Chrysene 0 33 3 9 Yes - - - - - - - -
SW8270 Dibenzofajzlanthracene 033 033 Yes - - - - - - - -
SW8270 Di-n-butyl phthalate 0.33 1000 Yes 0 17 F 0 04 F - - - -
SW8270 Fluoranthene 0 33 410 Yes - - 0 045 F - - - -

5W8270 Indeno[1,2,3-c,d]pyrene 0.33 0.33 Yes - - - - - -

5W8270 Phenanthrene 0 33 310 Yes - - - - - - . -
SW8270 Pyrene 0 33 310 Yes - - 004 F - - - -

U.S. Air Force Center for Environmental Excellence

M \Deiivenbics\AFCEE\DO2Wrnal RFi\R05-01 645 Page 2 of 19 ilydrciGeoisg'c. inc . 5122101

Notes
RRS-l
RRS-2
na
N/A

Risk Reduction Standard 1
Risk Reduction Standard 2

= Not analysed
= Not applicable, no value

- - = Not detected

F Estimated value below reporting limit and above the MDL
Estimated value above reporting limit

Values above RRS-l are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in ((parentheses and brackets)]
All concentrations are in mg/kg
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth fitS, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

1q
Method

h2 *j'?VCi :tc
RRS,1

k41
'RRS-2

W'I
A1,ji'IX

BHGLTA814
,05 ft199805-18

1BHGLTA$14,
lOft 1998-05-18

BHGLTA8I5
05 ft 1998-05-12

BHGLTA815'
lOft 1998.06-02

SW6OIO Aluminum 20260 20260 No na na in na
SW6OIO Antimony 0712 0712 Yes -- - . - -
SW6O1O Arsenic 6 58 6 58 Yes [(9.4 1)] - - 2.9 F 5 1 F
SW6O1O Barium 128 1 200 Yes 71.2 35 6 99 5 26 9
SW6OIO Beryllium 113 113 Yes 065 - - - - -.
SW6OIO Cadmium 0.59 0.59 Yes -- - - - - - -
SW6OIO Calcium 272000 N/A No na na na na
SW6OIO Chromium (total) 16.31 1631 Yes 132 106 F 5.4 F 73
SW6OIO Cobalt 6.19 610 Yes 3SF 1 iF 1SF 2SF
SW6010 Copper 1372 130 Yes 46F 3SF 3SF 34F
SW6O1O Iron 17469 N/A No na na na na
SW6O1O Lead 12.66 12.66 Yes 3SF -- 5 4F 29 P
SW7421 Lead 12 96 12 66 Yes in na na na
SW6O1O Magnesium 2420 N/A No in na in na
SW6O1O Manganese 351 7 1400 No in na na na
SW7471 Mercury 0 035 0 2 Yes - - -- -- - -
SW6O1O Molybdenum 1.93 51 No na in na na
SW6010 Nickel 1976 200 Yes 76F 33F 3F SIP
SWOOIO Potassium 1717 N/A No in na na na

SW6O1O Selenium 0313 5 Yes -- - - . . ((6.1 F)]
SW6OIO Sodium 53200 N/A No in na na na
SW6OIO Thallium 1 5 1.5 Yes -- - - - - [(9.8 F)]
SW6OIO Vanadium 37.4 72 Yes 271 257 F 81 12 2J
SW6O1O Zinc 313 3100 Yes 1781 15J 111 1143
SW9OIO Cyanide 0 5 20 Yes -- - - - - --
SW9030 Sulfide 25 N/A Yes - - - - -- - -
5W8260 1,2-Dichioroethene, cis- 0.005 7 Yes -- 0.004 F - - - -
SW8260 Acetone 0 005 1000 Yes - - - - (0.013 J) - -
SW8260 Benzene 0002 05 Yes -- -- -- --
SW8260 Ethylbenzene 0 003 70 Yes -- - - . -
SW8260 Methyl ethyl ketone 0.005 6100 Yes - - - - - - - -
5W8260 Methylene chloride 0 002 0 5 Yes - - -- -- - -
5W8260 Tetrachloroethene 0 005 0 5 Yes -- - - -. - -
SW8260 Toluene 0 005 100 Yes -- - - - - --
5W8260 Trichloroethene 0 005 0 5 Yes 0 004 P (0.012) - - - -
SW8270 Acenaphthene 0 33 610 Yes - - - - - - --
5W8270 Anthracene 0 33 3100 Yes - - - - - - - -
SW8270 Benzo[a]anthracene 033 033 Yes - - - - - - -.
5W8270 Benzo[a ]pyrene 0 33 0 33 Yes - - - - - - - -
5W8270 Benzo[b]fluoranthene 0.33 0.33 Yes - - - - - - - -
SW827o Benzo[g,h.i]perylene 033 310 Yes - - - - -- --
5W8270 Benzo[k ]fluoranthene 0 33 0 39 Yes - - - - -- - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes - - - - -- 0 14 F
5W8270 Chrysene 0 33 3.9 Yes - - -- - -
5W8270 Dibenzo[a,h]anthracene 033 033 Yes - - - - - - - -
SW8270 Di-n-butyl phthalate 0.33 1000 Yes - - - - 0 09 F --
SW8270 Fluoranthene 0 33 410 Yes -- - - - - - -
5W8270 Indeno[I,2,3-c,d]pyrene 0.33 0 33 Yes - - - - . - -
SW8270 Phenanthrene 0 33 310 Yes - - -- ..
SW8270 Pyrene 0 33 310 Yes - - . - - - ..
Noter
RRS-1 = RiskReduction Standard 1 F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
In = Not analysed Values above RRS-l are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed
- - = Not detected in [(parentheses and brackets)].

All concentrations are in mg/kg
U.S. Air Force Center for Environmental Excellence

M Dehverabies\AFCEE\D02\FrnaI RF1\505-Oi 648 wpd Page 3 of 19 HydroGeoLogic. inc • 5/22/01
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HydroGeoLogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—N.4S Fort Worth iRE, Texas

Table 5.19
Subsurface Soil Detections

Method Analyte

,

RRS-1 RRS-2 App IX
BHGLTA8I5

15 ft 1998-06-02
BHGLTAS15

20 ft 1998-06-02
BHGLTA816

05 ft 1998-06-02
BHGLTA816

10 ft 1998-06-02
SW6OIO Aluminum 20260 20260 No na na na Ha
SW6OIO Antimony 0.712 0 712 Yes - - - - - - - -
SW6OIO Arsenic 6 58 6 58 Yes [(7.5 F)] - - - - [(18.9 F)]
SW6010 Barium 128 1 200 Yes 57 5 62 3 62.4 (136)
SW6OIO Beryllium 113 1.13 Yes 059 - - - - [(1.2)]
SW6OIO Cadmium 0.59 059 Yes - - - - - - --
SW6O1O Calcium 272000 N/A No na na na na
SW6OIO Chromium (total) 16.31 1631 Yes 12 63 F 10 F [(26.4)]
SW6O1O Cobalt 6.19 610 Yes 36F I 8F 3SF 56F
SW6OIO Copper 1372 130 Yes 66 47F 49F 8.9
SW6OIO Iron 17469 N/A No na Ha na na
SW6OIO Lead 12 66 12.66 Yes 7 5 F - - [(13.3 F)] 4 6 F
SW7421 Lead 12 96 12.66 Yes na na na na
SW6O1O Magnesium 2420 N/A No na na Ha Ha
SW6OIO Manganese 351 7 1400 No na na na na
SW7471 Mercury 0 035 0.2 Yes - - - - - - - -
SW6OIO Molybdenum 1 93 51 No na na na na
SW6OIO Nickel 1976 200 Yes 72F 69F 73F 13F
SW6O1O Potassium 1717 N/A No Ha na na na
SW6OIO Selenium 0 313 5 Yes [(9.9 F)] - - - - [(1&7 F)]
SW6O1O Sodium 53200 N/A No a na na na
SW6010 Thallium 1 5 1 5 Yes [(17.5 F)] [(36.3 F)] - - [(30.5 F)]
SW6O1O Vanadium 37.4 72 Yes 23 3 J 18.2 F 18.8 F (45.3 J)
SW6OIO Zinc 31.3 3100 Yes 2031 11 7J 2331 (35.3J)
5W9010 Cyanide 05 20 Yes -- - - -- --
SW9030 Sulfide 25 N/A Yes - - .. -. - -
5W8260 1,2-Dichloroethene, C's- 0005 7 Yes -- -. - - - -
SW8260 Acetone 0 005 1000 Yes - - - - -- --
5W8260 Benzene 0002 05 Yes -- -- -- --
SW8260 Ethylbenzene 0 003 70 Yes - - - - -- - -
SW8260 Methyl ethyl ketone 0 005 6100 Yes -- -- - - - -
5W8260 Methylene chloride 0 002 0 5 Yes - - - - - - - -
SW8260 Tetrachloroethene 0 005 0 5 Yes - - -- -- (0.007)
SW8260 Toluene 0.005 100 Yes - - -- - - - -
SW8260 Trichloroethene 0 005 0.5 Yes - - - - - - - -
SW8270 Acenaphthene 0.33 610 Yes - - -- 0 036 F - -
5W8270 Anthracene 0 33 3100 Yes - - - - 0 08 F - -
SW8270 Benzo[a]anthracene 033 0.33 Yes 0 1SF - - [(0.39)] - -
SW8270 Benzo[a]pyrene 0.33 033 Yes [(0.49)] -- [(0.52.0] - -
SW8270 Benzo[b Jfluoranthene 0 33 0 33 Yes [(0.72)1 -- [(0.71)] - -
SW8270 Benzofg,h,s ]peiylene 0 33 310 Yes (0.4) (0.39) -
5W8270 Benzo[kjfluoranthene 0.33 0 39 Yes 0 27 F - - 0.32 F - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes 0 21 F - - 0 076 F - -
SW8270 Chrysene 033 3.9 Yes 0.2 F (0.46.0 -
SW8270 Dibenzo[a,h]anthracene 033 0.33 Yes -- - - -- - -
SW8270 Di-n-butyl phthalate 0.33 1000 Yes . . .. ..
5W8270 Fluoranthene 0.33 410 Yes 0 065 F -- (0.71) --
SW8270 Indeno[1,2,3-c,djpyrene 033 0.33 Yes [(0.45)] -- [(0.34 F)] --
SW8270 Phenanthrene 0 33 310 Yes -- -- (0.46) - -
SW8270 Pyrerie 0.33 310 Yes 0.063 F -- (0.87) - -
Notes

F = Estimated value below reporting limit and above the MDL
J = Estimated value above reporting limit
Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed

= Not detected in [(parentheses and brackets)].
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence
M \DeIav,rabiesAFCEEDO2Frnai RFi\R05-Oi 648 wpd Page 4 of 19 HydroGeoLegic, inc • 5/22/01

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

RRS-1
RRS-2
na
N/A

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
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HydroGeoLogic. Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8

NAS Fort Worth JRB, Texas

£rt:Meth&''- 'Ahalyte'?. tc1::
RRS-1 RRS-2 Ap IX

BlcL. si&DJ6
40 ft 1998-06-02'?

BnGLn86,
L'lO ft 2000-06-14

ÜHGLTA8I6
15 ft '1998-06-02,

'EIIGLTASlS -
05 ft 1998-05-19

SW6010 Aluminum 20260 20260 No tin na na na

SW6OIO Antimony 0 712 0.712 Yes - - na - - - -

SW6OIO Arsenic 6 58 6 58 Yes ((23.6 flI na - - [(8.2 F)]

SW6OIO Barium 128 1 200 Yes (142) na 85 9 63

SW6OIO Beryllium 113 113 Yes [(1.2)1 07 - - 057
SW6010 Cadmium 0 59 0.59 Yes - - na - - - -

5W6010 Calcium 272000 N/A No na na na na

SW6O1O Chromium(total) 1631 16.31 Yes [(25.3)] na 11 8F 116

SW6OIO Cobalt 6.19 610 Yes (6.3F) na 3SF 3 4F

SW6OIO Copper 13.72 130 Yes 8 2 na 5.3 F 4 8 F

SW6O1O Iron 17469 N/A No na na na na

SW6OIO Lead 12,66 1266 Yes 47F na 9.2F 46F
SW7421 Lead 1296 1266 Yes na na na na

SW6OIO Magnesium 2420 N/A No na na na na

SW6O1O Manganese 351 7 1400 No na na na na

5W7471 Mercury 0035 02 Yes -- na - - - -

SWGO1O Molybdenum 1 93 51 No na na na na

SW6010 Nickel 19.76 200 Yes 13 SF na 10.3 F 68 F

SW6O1O Potassium 1717 N/A No na na na na

SW6OIO Selenium 0313 5 Yes ((14.4 F)] na - - (2.7 F)

SW6O1O Sodium 53200 N/A No na tin na na

SW6OIO Thallium 1 5 1 5 Yes ((34.2 F)J na - - [(13.4 F)]
SW6O1O Vanadium 37 4 72 Yes (43.9 .1) na 30 2 F 21 1

SW6O1O Zinc 31.3 3100 Yes (35.8 .1) na 1991 175

5W9010 Cyanide 0.5 20 Yes - - na - - -.
SW9030 Sulfide 25 N/A Yes - - na - - - -

SW8260 1,2-Dichloroethene, cls- 0 005 7 Yes -. na - - - -

SW8260 Acetone 0 005 1000 Yes - - na (0.042) (0.006)

5W8260 Benzene 0.002 0 5 Yes - - na - - - -

SW8260 Ethylbenzene 0.003 70 Yes - - na - - - -

SW8260 Methyl ethyl ketone 0 005 6100 Yes - - na - - - -

SW8260 Methylene chloride 0.002 0 5 Yes - - na - - ..
5W8260 Tetrachloroethene 0 005 0 5 Yes - - na - - - -

SW8260 Toluene 0 005 100 Yes - - tin -- - -

SW8260 Trichloroethene 0.005 0 5 Yes - - na - - - -

SW8270 Acenaphthene 0 33 610 Yes - - na - - - -

SW8270 Anthracene 0.33 3100 Yes - - na -- - -

SW8270 Benzo[a]anthracene 033 0.33 Yes - - na - - . -

SW8270 Benzo[a]pyrene 033 033 Yes - - na - - - -

SW8270 Benzo[b ]fluoranthene 0.33 0 33 Yes - - na - - - -

SW8270 Benzo[g,hj]perylene 033 310 Yes - - tin - - - -

SW8270 Benzo[k]fluoranthene 033 039 Yes - - na - - - -

SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes - - na - - - -

SW8270 Chrysene 0.33 3 9 Yes - - na - - -.
5W8270 Dibenzo[ah]anthracene 0.33 0.33 Yes - - na - - - -

SW8270 Di-n-butyl phthalate 0.33 1000 Yes - - na - - - -

SW8270 Fluoranthene 0 33 410 Yes - - tin - - - -

SW8270 lndeno[1,2,3-c,d)pyrene 033 033 Yes - - na -- -

SW8270 Phenanthrene 0.33 310 Yes - - na - - . -

5W8270 Pyrene 0.33 310 Yes - - na - - -

Notes:

RRS-1 = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL

•
RRS-2 = Risk Reduction Standard 2 3 = Estimated value above reporting limit

na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses).

N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed

- - = Notdetected in [(parentheses and brackets)I

All concentrations are in mIkg

U.S. Air Force Center for Environmental Excellence

M \DelivenbIeiAFCEE\DO2\Firiai Rr1\Ro5-ol oi Page 5 of 19 HydmGeoLgic, Inc • 512210i
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(-fydroGeoLogic, lnc.—RFJ Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.19
Subsurface Soil Dtections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

Method

-

Annlyte RRS-1 RRS-2 App IX
BHGLTA818

10 ft 1998-06-03
BHGLTA818

15 ft 1998-06-03
BHGLTA819

Os ft 1999-10-07
BHGLTAS2O

15 ft 1999•10-07
SW6010 Aluminum 20260 20260 No na na Ha in
SW6OIO Antimony 0.712 0712 Yes -- .. na na
SW6OIO Arsenic 6.58 6.58 Yes - - - - in na
SW6010 Barium 128 1 200 Yes 68 4 43 in tin

SW6OLO Beryllium 1.13 1.13 Yes 1.1 F - - na na
SW6O1O Cadmium 0.59 0.59 Yes - - - - na na
SW6OIO Calcium 272000 N/A No in na in na
SW6OIO Chromium (total) 16 31 16.31 Yes [(23.2 1)] 7 5 F na na
SW6O1O Cobalt '619 610 Yes 4SF 3SF na na
SW6O1O Copper 13 72 130 Yes 5 5 F 4.7 F in an
SW6010 iron 17469 N/A No na in na na
SW6O1O Lead 1266 1266 Yes 12F S 9F na na
SW7421 Lead 12 96 12 66 Yes na na na an
SW6OIO Magnesium 2420 N/A No na an na na
SW6O1O Manganese 351 7 1400 No in na na na
SW7471 Mercury 0 035 0.2 Yes -- -- na an
SW6O1O Molybdenum 1 93 3i No in an tin tin

SW6O1O Nickel 19 76 200 Yes 13 6 F 6 6 F na in
SW6O1O Potassium 1717 N/A No Ha in na na
SW6O1O Selenium 0 313 5 Yes ((19.4 F)1 - - na na
SW6OIO Sodium 53200 N/A No an na na in
SW6O1O Thallium 1.5 1.5 Yes [(29.8 1)] -- na Ha

SW6OIO Vanadium 374 72 Yes (41.4.1) 20.7 F na na
SWoO1O Zinc 313 3100 Yes 2591 144J in in
SW9OIO Cyanide 0 5 20 Yes - - - - na na
SW9030 Sulfide 25 N/A Yes . - . - in na
SW8260 1,2-thchloroethene, cis- 0005 7 Yes - - - - na an
5W8260 Acetone 0,005 1000 Yes (0.14) (0.03) na na
SW8260 Benzene

-
0002 05 Yes -- -- na na

SW8260 Ethylbenzene 0 003 70 Yes -- -- an an
SW8260 Methyl ethyl ketone 0.005 6100 Yes (0.021) -- na na
SW8260 Methylene chloride 0 002 0 5 Yes - - - - na na
SW8260 Tetrachloroethene 0.005 0.5 Yes -- - - an na
5W826() Toluene 0.005 100 Yes -- -- na na
SW8260 Trichloroethene 0 005 0 5 Yes - - - - na na
SW8270 Acenaphthene 0 33 610 Yes . - - - . - --
SW8270 Anthncene 0.33 3100 Yes - - -- - - - -
SW8270 Benzo[a]anthracene 033 033 Yes - - - - .. - -
SW8270 Benzo[u Ipyrene 0 33 0 33 Yes - - - - - - --
SW8270 Benzolb lflu.oranthene 0.33 0.33 Yes - - - - .. ..
SW8270 Benzo[gh,,]perylene 033 310 Yes -- - - - - - -
SW8270 Benzo[kjfluoranthene 033 039 Yes - - - - - - - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes -- - - 0 2 F - -
SW8270 Chrysene 0.33 3 9 Yes - - -- - - ..
SW8270 Dibenzo[a,h Janthracene 0 33 0 33 Yes - - . - - - -.
SW8270 Di-n-butyl phthalate 0.33 1000 Yes - - - - -- - -
SW8270 Fluoranthene 0 33 410 Yes - - -- - - --
SW8270 lndeno(l,2,3-c,d]pyrene 0.33 033 Yes -- - - -- - -
SW8270 Phenanthrene 0 33 310 Yes - - -- - - - -
SW8270 Pyrene 033 310 Yes - - .. - - ..
Notes:
RRS-1 = Risk Reduction Standard 1 F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses)
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed

- = Not detected in [(parentheses and brackets)].
All concentrations are in mg/kg.

U.S. Air Force Center for Environmental Excellence

11 toettverabtes'AFCEE\D02\Ern4 Rfl\RQS.Ot Page 6 of 19 HydmGeaLagic, Irc . 5t22/O1
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HydroGeoLogic, lnc.—RFI Solid Waste Management Units 22, 23, 24, and 25—AlAS Fort Worth iRS, Texas

Table 5.19

6Q5; 30j

Subsurface Soil Detections
SWMU 25ILandfill 8

NAS Fort Worth JRB, Texas

'MéthM
c,gi

ltRS-i
1&VT
RRS-2

E
App IX 15 ft1991O-07'

g1(j'4j2;
O5ft 199910-08i

'BHGLTA82Z
10 ft 1999,1OO8 i

BHGLTAS22t
15 ft 1999-10-08

SW5OIO Aluminum 20260 20260 No na na na na

SW6010 Antimony 0 712 0.712 Yes na . -

SW6OIO Arsenic 658 658 Yes na 26F 35F 38F
SW6O1O Barium 1281 200 Yes na 4281 39SF 6911
SW6010 Beryllium 1.13 1.13 Yes na 037 0.36 0.4
SW6010 Cadmium 0 59 0 59 Yes na - - -. .

SW6010 Calcium 272000 N/A No na na in in
SW6O1O Chromium (total) 1631 16.31 Yes na 94 F 11.1 124
SW6O10 Cobalt 619 610 Yes na 27F 38F 42F
SW6O1O Copper 1372 130 Yes na 4 6F 4 7F 6F
SW6O1O Iron 17469 N/A No na na na na

SW6OJO Lead 12 66 J2 66 Yes na na na na

SW7421 Lead 12.96 12.66 Yes na 7 4 F S F 7 F

SW6010 Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351 7 1400 No na na na na
SW7471 Mercury 0 035 0 2 Yes na - - - - ..
SW6OIO Molybdenum 1.93 51 No na na na na
SW6010 Nickel 1976 200 Yes na 61F 73F 89F
SW6OIO Potassium 1717 N/A No na na na na
SW6O1O Selenium 0313 5 Yes na in in na
SWÔO1O Sodium 53200 N/A No na na na na
SW6OIO Thallium 1 5 1 5 Yes na na na na
SW6O1O Vanadium 374 72 Yes na 178 F 18.2 F 23 iF
SW6O1O Zinc 313 3100 Yes na 13SF 147F 17F
SW9O1O Cyanide 0.5 20 Yes na 0 4 F - - .
SW9030 Sulfide 25 N/A Yes na (73.9) (33.6) 15 4 F
SW8260 1,2-D,chloroethene, C'S- 0 005 7 Yes na - - - - - -
SW8260 Acetone 0 005 1000 Yes na - - (0.035) (0.047)
SW8260 Benzene 0.002 05 Yes na 0001 F 0001 F -

SW8260 Ethylbenzene 0 003 70 Yes na . ..
SW8260 Methyl ethyl ketone 0.005 6100 Yes na -- - - - -

SW8260 Methylene chloride 0 002 0.5 Yes na .. (0.003) - -
SW8260 Tetrachloroethene 0 005 0 5 Yes na - - - - - -

5W8264) Toluene 0.005 100 Yes na (0.024) (0.013) (0.007)
SW8260 Trichloroethene 0,005 0 5 Yes na - - . - - -

SW8270 Acenaphthene 0 33 610 Yes - - .. - -

SW8270 Anthracene 0 33 3100 Yes - - - . -
SW8270 Benzo[a]anthracene 0 33 0 33 Yes -- - - - - - -
SW8270 Benzo(a]pyrene 0.33 033 Yes - - - - -
SW8270 Benzo[h]fluoranthene 0.33 033 Yes - - - - - - - -
SW8270 Benzolg,h,z]perylene 0.33 310 Yes - - - - - - -
SW8270 Benzo[k}tluoranthene 0 33 0 39 Yes -- .. - -
SW8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes -- . - - -
SW8270 Chrysene 0 33 3.9 Yes - - . - - -

SW8270 Dibenzo[a,hjanthracene 0.33 0.33 Yes -- - - .
SW8270 Dt-n-butyl phthalate 0 33 1000 Yes - - - - -. - -
SW8270 Fluoranthene 0.33 410 Yes -- - - .. - -

SWS27O Indeno(1,2,3-c,d]pyrene 0.33 033 Yes -. - - - - . -
SW8270 Phenanthrene 0 33 310 Yes .. - - - - . -
SW8270 Pyrene 0.33 310 Yes .. . - - - -

U.S. Air Force Center for Environmental Excellence
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Notes'
RR&1
RRS-2
na
N/A

Risk Reduction Standard 1
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in ((parentheses and brackets)).
All concentrations are in mg/kg
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Table 5.19

F = Estimated value below reporting limit and above the MDL
Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed

in [(parentheses and brackets)]
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence
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Subsurface Soil Detections
SWMU 25ILdrm 8

NAS Fort Worth JRB, Texas

Method . Analte

.

RRS-1 RRS-2
,

App IX
BHGLTA8Z2

20 ft 1999-10-08
BRGLTAS29

15 ft 2000-03-13
BIIGLTAS29

20 ft 2000-03-13
BIIGLTAS31

05 ft 1999-10-08
SW6O1O Aluminum 20260 20260 No na na na na
SW6OIO Antimony 0 712 0 712 Yes -. na na - -
SW6OIO Arsenic 658 658 Yes 65 na na 44 F
SW6OIO Barium 128.1 200 Yes 57.8) na na 97.81
SW6OIO Beryllium 113 113 Yes 0 61 na na 0.71
SW6OIO Cadmium 0.59 0.59 Yes - - na na - -

SW6OIO Calcium 272000 N/A No na na na na
SW6010 Chromium (total) 16 31 1631 Yes 14.3 na na 13 7
SW6OIO Cobalt 6 19 610 Yes 42 F na na 4.1 F
SW6OIO Copper 13 72 130 Yes 5.7 F na na 6 8 F
5W6010 Iron 17469 N/A No na na na na
SW6OIO Lead 12 66 12 66 Yes na na na na
SW7421 Lead 12 96 12 66 Yes 9.8 na na 8 8 F
5W6010 Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351.7 1400 No na na na na
SW7471 Mercury 0 035 0 2 Yes - - na na - -
SW6OIO Molybdenum 1 93 51 No na na na na
SW6OIO Nickel 19 76 200 Yes 9.5 F na na 9 5 F
SW6OIO Potassium 1717 N/A No na na na na
SW6O1O Selenium 0 313 5 Yes na na na na
SW6OIO Sodium 53200 N/A No na na na na
SW6OIO Thallium 1 5 1 5 Yes na na na na
SW6010 Vanadium 37 4 72 Yes 32 8 na na 27 5 F
SW6OIO Zinc 313 3100 Yes 18 3F na na 221 F
SW9OIO Cyanide 0.5 20 Yes - - na na - -

5W9030 Sulfide 25 N/A Yes 9 8 F na na - -

SW8260 1,2-Dichioroethene, cis- 0.005 7 Yes 0 003 F na na ..
SW8260 Acetone 0 005 1000 Yes (0.029) na na ..
5W8260 Benzene 0002 05 Yes 000IF na na --
SW8260 Ethylbenzene 0 003 70 Yes - - na na --
SW8260 Methyl ethyl ketone 0 005 6100 Yes - - na na --
SW8260 Methylene chloride 0 002 0 5 Yes - - na na - -

SW8260 Tetrachloroethene 0 005 0 5 Yes -- na na - -
5W8260 Toluene 0 005 100 Yes (0.027) na na (0.01)
5W8260 Trichloroethene 0 005 0 5 Yes - - - - 0 003 F .
SW8270 Acenaphthene 0 33 610 Yes - - na na - -
5W8270 Anthracene 0 33 3100 Yes - - na na - -
SW8270 Benzo[a3anthracene 0.33 033 Yes - - na • na --
SW8270 Benzo[a]pyrene 033 033 Yes - - na na - -
SW8270 Benzo[b]fluoranthene 033 033 Yes - - na na - -
SW8270 Benzolg,hJ]perylene 033 310 Yes - - na na - -
SW8270 Benzo[klfluoranthene 0 33 0 39 Yes - - na na - -
SW8270 bis(2-Ethylhexyl)phthalate 0.33 0 6 Yes - - na na --
5W8270 Chrysene 0.33 3 9 Yes - - na na - -
SW8270 Dibenzo[a,h]anthracene 033 0'33 Yes -- na na - -
SW8270 Di-n-butyl phthalate 0.33 1000 Yes - - na na - -
5W8270 Fluoranthene 0 33 410 Yes - - na na - -
5W8270 lndeno[1,2,3-c.djpyrene 0 33 0.33 Yes -- na na - -
SW8270 Phenanthrene 013 310 Yes -- na tin - -
SW8270 Pyrene 0.33 310 Yes - - na na . -
Notes
111(5-1

RRS-2
na
N/A

= ltìsk Reduction Standard 1
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected
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Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

Method ________
SW6OIO ______
SW6OTO Antimon'
SW6O1O Arsenic
SW6OIO Barium
SW6OIO Beryllium
SW6O1O Cadmium
SW6O1O Calcium

SW6O1O
SW6OIO
sw6010
SW6OIO
SW6010
sw6010
swoolo
SW6O1O

SW9010
SW9030
SW8260
SW8260 Acetone
SW8260 Benzene

F = Estimated value below reporting limit and
J = Estimated value above reporting limit
Values above Rfl-l are bold and are enclosed
Values above RRS-2 are bold and are enclosed
in 1(parentheses and brackets)].
All concentrations are in m/kn

31 4 _______________
3.8) na
- - na

145.2) _______________
- - na

0.O37) na
- - na
- - na
- - na
- - na
-- na
003F -.
- - na-. na

na
- - na
- - na
- - na
-. na

na
- - na
- - na
- - na
- - na

na
- - na
- - na
-- na

above the MDL

in (parentheses).

U.S. Air Force Center for Environmental Excellence
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Aluminum
' 'Analfle , RRS-1' RRS-2 App IX 10'ft1999L1008 15 ft 1999-10-08

SW6OIO Chromium (total)
SW6010

'BHGLTAS31 BHGLTA832
:20 ft 1999-10-08 05 ft 2000-03-13

sw6o10
sw6010
SW600
SW7421
sw6010
SW6O1O

SW7471

20260
0712

20260 No na na na na
0.712 Yes -- - - -- na

658 658 Yes 5.4 36F 1.3F na
128.1
113
059
72000
16.31
5.19

200 Yes 374F 1113 9353 na
113 Yes 038 089 071 na

059 Yes -. -- -- na

N/A No na na na na

1631 Yes 98 F ((21.7)] [(17.1)] na
610 Yes 2SF 46F 2.5F tin

13.72 130 Yes SF 8F 71F na
17469
12.66

N/A No na tin tin na

1266 Yes na na na na
1296 1266 Yes 59F 9SF 101 ft17.Sfl
2420 N/A No na na na na

351.7 1400 No na na na tin
0035 02 Yes -- -- -- na

193
1976

51 No na na na na

200 Yes 71F hF 8.1F na

1717 N/A No na na na na

0313 5 Yes na na na na

53200 N/A No an cm na na
1.5 1.5 Yes na tin na gin

37.4 72 Yes 24F
313 3100 Yes 16F
05 20 Yes
25 N/A Yes

1,2-Dichloroethene, cis- 0 005 7 Yes

(38.3)

0005 1000 Yes
0002 05 Yes

na

0.001 F

tin

SW8260 Ethylbenzene 0 003 70 Yes
SW8260 Methyl ethyl ketone 0.005 6100 Yes
SW8260 Methylene chloride 0 002 0 5 Yes
SW8260 Tetrachloroethene 0 005 0 5 Yes
SW8260 Toluene 0.005 100 Yes (0.1
SW8260 Trichloroethene 0 005 0 5 Yes
SW8270 Acenaphthene 0 33 610 Yes
SW8270 Anthracene 0 33 3100 Yes
SW8270 Benzo[a Janthracene 0 33 0 33 Yes
SW8270 Benzo[a]pyrene 0 33 033 Yes

SW8270 Benzofkjt]uoranthcne 0,33 0.33 Yes
SW8270 Benzolg.h,i]pei'ylene 033 310 Yes
SW8270 Benzo[k]fluoranthene 0 33 0.39 Yes
SW8270 bis(2-Ethylhexyl)phthalate 0.33 0.6 Yes
SW8270 Chrysene 0 33 3 9 Yes
SW8270 Dibenzo(ah ]anthracene 0 33 0 33 Yes
SW8270 Di-n-butyl phthalate 0 33 1000 Yes
SW8270 Fluoranthene 0 33 410 Yes
SW8270 Jndeno1,2,3-c,d)pyrene 0.33 0.33 Yes
SW8270 Phenanthrene 0 33 310 Yes
SW8270 Pyrene 0 33 310 Yes

Notes:
RRS-1 = Risk Reduction Standard 1
RRS-2 = Risk Reduction Standard 2

na = Not analysed
N/A = Not applicable, no value
- - = Not detected
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Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

'
Analyte RRS-1 RRS-2

•

App IX
BHGLTAS32

10 ft 2000-03-13
BHGLTA8S2

10 ft 2000-06-14
BHGLTA832

15 ft 2000-03-13
BHGLTAS32

20 ft 2000-03-08
20260 20260 No na ha na na
0 712 0 712 Yes na na na na
6 58 6.58 Yes na na na na
fl8 1 200 Yes na na na in
1.13 1.13 Yes [(1.2)1 [(1.3)J na Na

0 59 0 59 Yes na Na na na
272000 N/A No na na Na na

(total) 16.31 16.31 Yes na na 13.3 68 F
6 19 610 Yes na na na na
13 72 130 Yes na na na na
17469 N/A No Na na na na
12 66 12 66 Yes na na na na
12.96 12 66 Yes na na na na
2420 N/A No na Na na na
351 7 1400 No na na na na
0.035 0.2 Yes na na na na

93 51 No in na na na
19 76 200 Yes na na na na
1717 N/A No na na na na

0313 5 Yes na na na Na
53200 N/A No Na na na na

1.5 1 5 Yes Na na na na
37 4 72 Yes (42.2) na Na Na

31 3 3100 Yes na na na na
0 5 20 Yes na Na na na
25 N/A Yes na na Na Na

as- 0005 7 Yes na na na na
0 005 1000 Yes na Na (0.19) Na

0 002 0 5 Yes na na Na na
0 003 70 Yes in in na na

ketone 0 005 6100 Yes na Na (0.045) na
chloride 0 002 0 5 Yes na na Na na

0 005 0 5 Yes na na na na
0 005 100 Yes - - na - - na
0 005 0 5 Yes na na na Na

0 33 610 Yes a na na na
0.33 3100 Yes na na na na
033 033 Yes na na na na
033 033 Yes na na na na

jfluonnthene 0 33 0 33 Yes na na na Na
033 310 Yes na na na na

033 039 Yes na na na Na

0 33 0 6 Yes in na Na na
0.33 3.9 Yes na na na na
0.33 0.33 Yes na na Na na

phthalate 0.33 1000 Yes na na na na
0 33 410 Yes na na na na
0 33 0 33 Yes Na na na Na

0 33 310 Yes Na na na na
0.33 310 Yes na na na na

U.S. Air Force Center for Environmental Excellence
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Notes.
RRS1
RRS-2
Na
N/A

= Risk Reduction Standard I
= RiskReduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)I.
All concentrations are in mg/kg
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Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

Method

4!f
Ana)yte RRS4,

i
RRS-2 ApjilX

IBHGLTAS33—-
05 ft 2000-03-131

BHGLTA3
10 ft 200003-13

BHCLTAS33
15 ft 2000-03-13

BHCLTA833-
20 ft 2000-03-13-

SW6OIO Aluminum 20260 20260 No na na na na
SW6OIO Antimony 0.712 0 712 Yes an an na na

SW6O1O Arsenic 6 58 6 58 Yes na na na na

SW6O1O Barium 128.1 200 Yes na na na an
SW6O1O Beryllium 1.13 1.13 Yes na na na na

SW6O1O Cadmium 0 59 0 59 Yes na na in na

SW6O1O Calcium 272000 N/A No na na na na

SW6O1O Chromium (total) 16.31 16.31 Yes na na na na

SW6O1O Cobalt 6 19 610 Yes na na na na
SW6O1O Copper 13 72 130 Yes na na na na

SW6OIO Iron 17469 N/A No na na na na

SW6OIO Lead 12 66 12 66 Yes na sin na na
SW7421 Lead 12.96 12.66 Yes na na na na
SW6OIO Magnesium 2420 N/A No na na na na
SW6O1O Manganese 351 7 1400 No na na na an
SW7471 Mercury 0 035 0 2 Yes na na na na
SW6O1O Molybdenum 1.93 51 No na na na tin
SW6O1O Nickel 19 76 200 Yes na na na na
SW6O1O Potassium 1717 N/A No na na na na
SW6O1O Selenium

-
0,313 5 Yes na na na na

SW6OIO Sodium 53200 N/A No na in na an
SWoOIO Thallium 1 5 1 5 Yes na sin na na
SW6OIO Vanadium 37.4 72 Yes na na na na
SWGOJO Zinc 31 3 3100 Yes na na na na
SW9OIO Cyanide 0 5 20 Yes na na na na
5W9030 Sulfide 25 N/A Yes na an na na
SWS2GO 1,2-Dichloroethene, C's- 0 005 7 Yes na na na na
SW8260 Acetone 0.005 1000 Yes sin - - - - (0.011)
SW8260 Benzene 0002 05 Yes na na na na
SW8260 Ethylbenzene 0.003 70 Yes na na Ba Ba

SW8260 Methyl ethyl ketone 0.005 6100 Yes na na na na
SW8260 Methylene chloride 0 002 0 5 Yes na - - Ba na
SW8260 Tetrachloroethene 0 005 0 5 Yes na na na na
SW8260 Toluene 0.005 100 Yes - - -. - - --
SW8260 Trichloroethene 0 005 0 5 Yes na na na na
SW8270 Acenaphthene 0 33 610 Yes na in na na
SW8270 Anthracene 0.33 3100 Yes na na na na
SW8270 Benzo[a)anthracene 0.33 0.33 Yes na na na na
SW8270 Benzo[ajpyrene 0 33 0 33 Yes an Ba na na
SW8270 Benzo[b]fluoranthene 033 033 Yes na na na na
SW8270 Benzog,/z,sJperylene 033 310 Yes na na tin tin

SW8270 Benzo(k)fluoranthene 0.33 039 Yes na na na na
SW8270 bis(2-Ethylhexyl)phthalate 0.33 0 6 Yes na na na na
5W8270 Chrysene 033 39 Yes na na na na
SW8270 Dibenzola,hjanthracene 0.33 0.33 Yes na na na na
SW8270 Di-n-butyl phthalate 0 33 1000 Yes na na na na
SW8270 Fluoranthene 0 33 410 Yes na Ba fl5 na
SW8270 lndeno[1,2,3-c,d]pyrene 033 033 Yes na na Ba na
SW8270 Phenanthrene 0 33 310 Yes na an na na
SW8270 Pyrene 033 310 Yes na na na na
Notes:
RRS-1 = RiskReduction Standard I F = Estimated value below reporting limit and above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
na = Not analysed Values above RRS-1 are bold and are enclosed in (parentheses).
N/A = Not applicable, no value Values above RRS-2 are bold and are enclosed-. = Not detected in [(parentheses and brackets)1.

All concentrations are in mg/kg
U.S. Air Force Center for Environmental Excellence
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HdroGeoLogic, Inc—RH Solid Waste Managem ent Units 22, 23. 24, and 25—.NAS Fort Worth JRB, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed
Values above RRS-2 are bold and are enclosed

in [(parentheses and brackets)]
All concentrations are in mp/k2

U.S. Air Force Center for Environmental Excellence
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Method Analyti RRS-1

)

RRS-2

,

App IX
BHGLTAS34

05 ft 2000-03-13
BRGLTS&834

10 ft 2000.03-13
BHGLTAS34

15 ft 2000-03-13
BIIGLTAS34

20 ft 2000-03-13
SW6OIO Aluminum 20260 20260 No na on ma ma

5W6010 Antimony 0712 0.712 Yes na na na na

SW6OIO Arsenic 6 58 6 58 Yes na na on tin
SW6O1O Barium 128.1 200 Yes na na na na

SW6OIO Beiyllium 113 1.13 Yes na na na ma

SW6OIO Cadmium 0 59 0 59 Yes tin na na na

SW6OIO Calcium 272000 N/A No na na na na
SW6010 Chromium (total) 1631 1631 Yes on ha na na
SW6OIO Cobalt 6 19 610 Yes na na na na

SW6OIO Copper 13 72 130 Yes on in na in
SW6OIO Iron 17469 N/A No na na na na

SW6010 Lead 12 66 12 66 Yes na na na in
SW7421 Lead 12 96 12 66 Yes in na in na

SW6010 Magnesium 2420 N/A No na on na in
SW6OIO Manganese 351 7 1400 No in na in na

SW7471 Mercury 0 035 0.2 Yes na na na na
SW6OIO Molybdenum 1 93 51 No on na on tin
SW6OIO Nickel 19 76 200 Yes tin on na na

SW6O1O Potassium 1717 N/A No na na na tin
SW6OIO Selenium 0 313 5 Yes in na na na

SW6OIO Sodium 53200 N/A No on na na na

SW6O1O Thallium 15 1.5 Yes ma na on on

SW6OIO Vanadium 37 4 72 Yes on in na na

SW6OIO Zinc 31 3 3100 Yes ma in in on

SW9OIO Cyanide 0 5 20 Yes na in na na

SW9030 Sulfide 25 N/A Yes na ma in na

SW8260 1,2-Dichloroethene, as- 0005 7 Yes na tin na na

5W8260 Acetone 0 005 1000 Yes na - - - - - -
SW8260 Bennene 0 002 0 5 Yes na in na in
SW8260 Ethylbenzene 0M03 70 Yes na na tin na

SW8260 Methyl ethyl ketone 0005 6100 Yes na in na na

SW8260 Methylene chloride 0 002 0.5 Yes na -- tin na
SW8260 Tetrachloroethene 0 005 0 5 Yes tin in na in
SW8260 Toluene 0.005 100 Yes - - - - - - - -
5W8260 Trichloroethene 0.005 0 5 Yes na in na in
SW8270 Acenaphthene 0.33 610 Yes na na tin na

SW8270 Anthracene 0.33 3100 Yes on in na na

SW8270 Benzo[a Janthracene 0.33 0.33 Yes na na na on

SW8270 Ben2ola)pyrene 0.33 0 33 Yes na tin na in
5W8270 Benzo[b]fluoranthene 0.33 0.33 Yes na na in in
SW8270 Benzog,h,i1perytene 0.33 310 Yes tin tin na na

SW8270 Benzo[kjfluoranthene 0:33 0.39 Yes tin in na in
SW8270 bts(2-Ethylhexyt)phthalate 0 33 06 Yes ma ma na na

SW8270 Chrysene 0:33 3 9 Yes na tin tin in
SW8270 Dibenzo[a,fl]anthracene 033 0.33 Yes tin mi tin tin

5W8270 Di-n-butyl phthalate 0:33 1000 Yes tin on in in
5W8270 Fluoranthene 0.33 410 Yes in na ma in
5W8270 Indeno[1,2,3-c.d]pyrene 0 33 0 33 Yes on na na in
SW8270 Phenanthrene 0:33 310 Yes na na in in
SW8270 Pyrene 0.33 310 Yes on na na in
Notes:
RRS-1

RRS-2
in
N/A

Risk Reduction Standard 1
Risk Reduction Standard 2

= Not analysed
= Not applicable, no value
= Not detected

in (parentheses).
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g *
_____ 1;;
SW6OIO Aluminum
SW6O1O Antimor
SW6O1O Arsenic
SW6O1O Barium
SW6010 Beryllium
SW6010 Cadmium
SW6010 Calcium
8W6010 Chromium
SW6OIO Cobalt
SW6010 c221
SW6O1O Iron
SW6010 Lead
SW7421 Lead
SW6010 M
Sw6010 y!i
5W7471 Mercui

= Risk Reduction Standard I
= Risk Reduction Standard 2
= Not analysed
= Not applicable, no value
= Not detected

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

U.S. Air Force Center for Environmental Excellence
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4,'1'
RS2

"C
j

A1p IX 05ft 2000-06-14
BI1GLTAs39
O3ut-2000-03-0L

mgit
kHGkTAS42s

-10 ft 2000-03-09

- -
BHGLTA843'
10 ft200003-09

20260
0712'
6.58
1281
1.13
059

272000
1631
619
1372
17469

20260 No na na na na
0 712 Yes na na na na
658 Yes na na na na
200 Yes na na na na
1.13 Yes na na na na
0.59 Yes na na na na
N/A No na na na na
16.31 Yes na na na na
610 Yes na na na na
130 Yes Ba na na na

N/A No na na na na
1266 1266 Yes na na na na
12.96
2420
3517
0035

1266 Yes 561 na Ba Ba

N/A No na na na na
1400 No na na na Ba

0.2 Yes na na na na
SW6010 Molybdenum 1 93 51 No na na na Ba

SW6OIO Nickel 19 76 200 Yes na na Ba na
5W6010 Potassium 1717 N/A No na na na na
SW6010 Selenium 0 313 5 Yes na na Ba na
SW6O1O Sodium 53200 N/A No Ba na na na

SW6OIO Thallium 1.5 1 5 Yes na na na Ba

SW6010 Vanadium 37 4 72 Yes na na na na
SW6OIO Zinc 31.3 3100 Yes na na na Ba

SW9O1O Cyanide 0.5 20 Yes na na na na
SW9030 Sulfide 25 N/A Yes na na na na
SW8260 1,2-Dichioroethene, cls- 0.005 7 Yes na na na na
SW8260 Acetone 0 005 1000 Yes na na na na
SW8260 Benzene 0002 05 Yes cia Ba fl2 Ba
5W8260 Ethylbenzene 0.003 70 Yes na na na Ba

5W8260 Methyl ethyl ketone 0 005 6100 Yes na Ba na na
SW8260 Metbylene chloride 0 002 0 5 Yes in na na na
SW8260 Tetrachloroethene 0 005 0.5 Yes Ba na na na
SW8260 Toluene 0.005 100 Yes na Ba na Ba
SW8260 Trichloroethene 0 005 0 5 Yes na cia - - - -
SW8270 Acenaphthene 0 33 610 Yes cia - - Ba na
SW8270 Anthracene 0.33 3100 Yes na - - Ba cia

SW8270 Benaof a Janibracene 0 33 0 33 Yes Ba - - Ba na
SW8270 Benzo[a ]pyrene 0 33 0 33 Yes na -- na na
SW8270 Benzolblfluoranthene 033 0.33 Yes Ba - - na cia

SW8270 Benzo(g,/i.I]perylene 0 33 310 Yes na - - na na
SW8270 Benzo[kjfluoranthene 0.33 0 39 Yes na -. na na

W8270 bis(2-EthylhexyØphthalate 0 33 0.6 Yes cia Ba fl2 Ba
W8270 Chrysene 0 33 3 9 Yes na - - na na

SW8270 Dibenzola,hjanthracene 033 033 Yes na - - 112 Ba
SW8270 Di-n-butyl phthalate 0 33 1000 Yes na na cia na
SW8270 Fluoranthene 0 33 410 Yes na - - na na
SW8270 lndenoll,2,3-c,dlpyrene 033 033 Yes na - - na na
SW8270 Phenanthrene 0 33 310 Yes na - - na na
SW8270 Pyrene 0 33 310 Yes cia - - Ba na
Notes
RRS-1

R.RS-2
Ba
N/A

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in i(parentheses and brackets)1.
All concentrations are in mg/kg - _______________
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HydroGeoLogic, lnc.—RFJ Solid Waste Management Units 22, 23, 24, and 25—A/AS Fort Worth JRB, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

.
Anályte RRS-1 RRS-2 App IX

BHGI1TAS44
05 ft 2000-04-14'

BBGLTAS4S
05 ft 2000-06-14

BHGLTA846
05 ft 2000.06-14

BHGLTAS46 Dup
05 ft 2000-06-14

20260 20260 No na na na na
0.712 0.712 Yes na via via via

6 58 6 58 Yes via isa via via

128 1 200 Yes na na via via

113 113 Yes via via via na
0 59 0 59 Yes na na via via

272000 N/A No via via na na

(total) 16 31 16 31 Yes na na via via

6 19 610 Yes na na na na
13.72 130 Yes via via isa isa
17469 N/A No via via in via

12.66 12.66 Yes na na na na
1296 1266 Yes 4F 2.3F 69F 79F
2420 N/A No na via na na
351 7 1400 No via na na in
0 035 0 2 Yes in via na via
1 93 51 No - via via via isa
19 76 200 Yes na via na via

1717 N/A No via na via via

0313 5 Yes via via na via

53200 N/A No via via via na
1 5 1 5 Yes via via na via

37.4 72 Yes in via in via

313 3100 Yes via via via via

0.5 20 Yes via na via via

25 N/A Yes via via na na
as- 0 005 7 Yes in via via via

0 005 1000 Yes in in fla in
0002 05 Yes na na via via

0 003 70 Yes via in na na
ketovie O'005 6100 Yes na via via via

chloride 0 002 0 5 Yes in via na na
0 005 0 5 Yes na via in in
0 005 100 Yes na via na via

0.005 0 5 Yes via via na na
0 33 610 Yes isa na via via

0 33 3100 Yes via na na via

033 033 Yes na via • na via

0 33 0 33 Yes via nà via via

0.33 033 Yes via via na na

perylene 0'33 310 Yes na na via via

0:33 0.39 Yes via na via via

bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes isa isa via via

0.33 3.9 Yes na na via via

033 0.33 Yes via in na via

phthalate 0 33 1000 Yes via via via via

0.33 410 Yes via via na in
0:33 0 33 Yes via na via via

0.33 310 Yes via na na na
0.33 310 Yes via isa isa isa

Notes:
RRS-1 = Risk Reduction Stavidard I F = Estimated value below reporting limit avid above the MDL
RRS-2 = Risk Reduction Standard 2 1 = Estimated value above reporting limit
via = Not analysed Values above RRS-1 are bold and arc enclosed in (parentheses).
N/A = Not applicable, no value Va1ues above RRS-2 are bold avid are eviclosed
- - = Not detected in [(parevitheses and brackets)]

Alt concentrations are in mg/kg-
U.S. Air Force Center for Environmental Excellence

M \D iivti2bicsAVCEE\DO2Wfla% RFI\R05-Ol oa Page 14 of 19 HydrovicoLogic, inc • 5/22/01
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HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill S
NAS Fort Worth JRB, Texas

: ara
,, Añályti '. '.

1.
RRS4

;4 ;;'
R.RS-2 Ajip IX

BGLTA8494
05ft 2000'06-14

BHGLTAS49'ir.
lOft 2000-06-14!

BHGLTA85Oc a
05112000-06-14

BHGLTA8SO"
1011 2000-06-14

Aluminum 20260 20260 No na na na na

Antimony 0 712 0.712 Yes na na na na

Arsenic 6.58 6 58 Yes na na na na

Barium 128 1 200 Yes na na na na

Beryllium 1.13 113 Yes na 1 na 0.78

Cadmium 0 59 0 59 Yes na na na na

Calcium 272000 N/A No na 112 112 na

Chromium (total) 16.31 1631 Yes na na na na

Cobalt 6 19 610 Yes na na na na

Copper 13 72 130 Yes na na na na

Iron 17469 N/A No na na na na

Lead 12 66 12 66 Yes na na na na

Lead 12 96 12 66 Yes [(13.5 Dl na [(16.6 D] na

Magnesium 2420 N/A No na na na na

Manganese 351 7 1400 No na na na na

Mercury 0.035 0 2 Yes na na na na

Molybdenum 1 93 51 No na na na na

Nickel 19 76 200 Yes na na na na

Potassium 1717 N/A No na na na na

Selenium 0 313 5 Yes na na 112 113

Sodium 53200 N/A No na na na na

Thallium 1 5 1.5 Yes na na na na

Vanadium 37 4 72 Yes na na na na

Zinc 31 3 3100 Yes na na na na

Cyanide 0 5 20 Yes na na na na

Sulfide 25 N/A Yes na na na na

1,2-Dichioroethene. as- 0.005 7 Yes na na na na

Acetone 0 005 1000 Yes na na na na

Benzene 0002 05 Yes na na na na

Ethylbenzene 0 003 70 Yes na 112 na 112

Methyl ethyl ketone 0.005 6100 Yes na na na 112

Methylene chloride 0 002 0 5 Yes na na na na

Tetrachloroethene 0 005 0 5 Yes na na na na

Toluene 0 005 100 Yes na na na na

Trichloroethene 0.005 0.5 Yes na na na na

Acenaphthene 0.33 610 Yes na na na na

Anthracene 0 33 3100 Yes na na na na

Benzo[a]anthracene 033 033 Yes na na na na

Benzo[a ]pyrene 0.33 0.33 Yes na na na na

Benzo[b]fluoranthene 033 033 Yes in na na na

Benzo[g,h,i Iperylene 033 310 Yes na na na na

Benzolk]fluoranthene 0.33 0.39 Yes na na na na

bis(2-EthylhexyOpbthalate 0 33 0 6 Yes na 112 112 112

Chrysene 0.33 3.9 Yes na na na na

Dibenzo[a,h]anthracene 0 33 033 Yes na na na na

Di-n-butyl phthalate 0.33 1000 Yes na na na na
Fluoranthene 0 33 410 Yes na na na na

lndeno[1,2,3-c,d]pyrene 0.33 0.33 Yes na na na na

Phenanthrene 0 33 310 Yes na na na na

Pyrene 0 33 310 Yes na na na na

U.S. Air Force Center for Environmental Excellence
-

OeIiverabieMFCEE\DOl\Finai RFiR05-OI Page 15 of 19 Hydm&igc. Inc 3/22,W

Notes
RRS-t
RRS-2
na
N/A

Risk Reduction Standard 1

Risk Reduction Standard 2

Not analysed
= Not applicable, no value

Not detected

F = Estimated value below reporting limit arid above the MDL
I = Estimated value above reporting limit
Values above RRS-1 are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed

in f(parentheses and brackets)J
All concentrations are in me/kg. -- —
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HydroGeoLogic, Inc —RH Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth iRS, Lexas

= Rtsk Reduction Standard
= Risk Reduction Standard 2

na = Not analysed
N/A = Not appLicable, no value
- - = Not detected

TaMe 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

U.S. Air Force Center for Environmental Excellence

M DeuiverabieiiAFCEEDO2FinaJ RFI'RO5-OI Mi .. Page 16 of 19 HydroGeoLog'c, inc .5/22/01

Method
,

Analyte RRS-1 RRS-2 App IX
BIIGLTA85O Dup
10 If 2000-06-14

THGLTAO21
10 ft 1997-08-27

ThGLTAO22
11 ft 1997-08-28

THCLTAO23
10 ft 1997-08-28

SW6OIO Aluminum 20260 20260 No na 7470 9820 8830
SW6OIO Antimony 0712 0712 Yes na 044F 046F 037F
5W6010 Arsenic 658 658 Yes na 431 461 271
SW6OIO Barium 128.1 200 Yes na 564 809 36.7
SW6OIO BeryLlium 113 1.13 Yes 11 072 089 066
SW6010 Cadmium 0 59 0 59 Yes no - - - - - -

SW6OIO Calcium 272000 N/A No no 42200 7520 84300
SW6OIO Chromium (total) 1631 1631 Yes na 9 8 133 103
SW6010 Cobalt 6 19 610 Yes no (6.4 F) (6.8 F) 3 8 F
SW6O1O Copper 1372 130 Yes na 53F 9.41 67F
SW6OIO Iron 17469 N/A No no 10200 10300 6970
SW6OIO Lead 1266 1266 Yes no 851 111 10.71
SW7421 Lead 12 96 12 66 Yes na na na na
SW6O1O Magnesium 2420 N/A No no 10701 1880 1 16101
SW6OIO Manganese 351 7 1400 No na 2251 (5193) 1661
SW7471 Mercuiy 0.035 0 2 Yes no - - 0 0092 F --
SW6O1O Molybdenum 193 51 No na 0 66F 048 F 029F
SW6OIO Nickel 1976 200 Yes na 8 8F 17.1 F $ F
SW6OIO Potassium 1717 N/A No no 9871 (19503) 1390 J
SW6O1O Selenium 0313 5 Yes na (0.59 F) - - - -
SW6010 Sodium 53200 N/A No na 39 2 F 26 9 F 142
SW6OIO Thallium 15 15 Yes no -- -- --
SW6010 Vanadium 37.4 72 Yes na 25 1 33 2 22 7
SW6OIO Zinc 31.3 3100 Yes na 1343 23.11 19 11
SW9010 Cyanide 0.5 20 Yes na na no no
SW9030 Sulfide 25 N/A Yes na no no na
SW8260 1,2-Dichtoroethene, cis- 0 005 7 Yes na - - -- -.
SW8260 Acetone 0 005 1000 Yes no na na na
SW8260 Benzene 0.002 0 5 Yes na - - - - - -
SW8260 Ethylbenzene 0.003 70 Yes a - . . -
SW8260 Methyl ethyl ketone 0 005 6100 Yes no na na na
SW8260 Methylene chloride 0 002 0 5 Yes na - - - - - -
SW8260 Tetrachloroethene 0 005 0 5 Yes na - - - - - -
SWS2ÔO Toluene 0 005 100 Yes no - - - - --
SW8260 Trichloroethene 0.005 0 5 Yes na - - (0.0059 F) - -
SW8270 Acenaphthene 0 33 610 Yes na - - -- - -
SW8270 Anthracene 0 33 3100 Yes no - - - - - -
SW8270 Benzo[a ]anthracene 0 33 0 33 Yes no - - . - . -
SW8270 Benzo[ajpyrene 0.33 0.33 Yes na - - -. - -
SW8270 Benzolb ]fluoranthene 0 33 0 33 Yes no - - " - -
SW8270 Benzo[g. /iJ Iperylene 0 33 310 Yes no
SW8270 Benzo[/c Ifluoranthene 0 33 0 39 Yes na
SW8270 bis(2-Ethylhexyl)phthaiate 0 33 0 6 Yes no

SW8270 Chrysene 0.33 3 9 Yes no
SW8270 Dibenzo[a,h]anthracene 0.33 033 Yes na
SW8270 Di-n-bulyl phthalate 0 33 1000 Yes na
SW8270 Fluoranthene 0.33 410 Yes no
SW8270 lndeno[1.2.3-c.d]pyrene 0.33 033 Yes tin
SW8270 Pixenanthrene 0 33 310 Yes tin
SW8270 Pyrene 0 33 310 Yes no

Notes.
RRS- I.

RRS-2

0 036 F _______________
na no

F Estimated value below reporting limit and above the MDL
1 Estimated value above reporting limit
Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)].
All concentrations are In mg/kz.
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HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth fEE, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/LandriU 8
NAS Fort Worth JRB, Texas

Risk Reduction Standard 1
Risk Reduction Standard 2
Not analysed
Not applicable, no value
Not detected

U.S. Air Force Center for Environmental Excellence

M \OviivenbieAAFCEE\D02\Firiai RFI\R05-O1 648 vv Page 17 of 19 HydroQeoLogic, ir .5/22101

.

f)_•_
Méthod'

•

fC Y Aiiaijte 'RRS-l RRS-2 A1ipIX
iGLTA024

15 ft1997-0%10.
t1IGTAO2,'

105 ft 1997-09-10
ThGLTAO26,'

O&5 ft 1997-09-11
ThGLTAO27

03 ft 1997-09-11

SW6OIO Aluminum 20260 20260 No 8010 11500 1150 11801
SW6010 Antimony 0712 0712 Yes 018 F 029F 0 16F --
SW6OIO Arsenic 658 658 Yes 41 [(7.9J)] 2 7J 21
SW6OIO Barium 128.1 200 Yes (145 J) 120.! 1541 12.45
SW6OIO Beryllium 1 13 1 13 Yes 0561 0721 0 16F 01SF
SW6010 Cadmium 059 059 Yes 018 F 0.19F 0 12F 0 12F
SW6O1O Calcium 272000

Chromium 1631
Cobalt 619

N/A No 96300 116000 268000 224000
SW6OIO 16 31 Yes 1(17.3 F)] 10.7 F - - [(18 Fj
SW6OIO 610 Yes 4.4F 41 F 0 76F 087F
SW6OIO Copper 1372 130 Yes 57F 69F 17F 16F
SW6OI0 tron 17459 N/A No 9270 10900 3470 35701
SW6OIO Lead 1266 12.66 Yes 995 12.11 29 F ((136 J)J
5W7421 Lead 12.96 1266 Yes na na na na
SW6O1O Magnesium 2420 N/A No 1500 J 1740 3 1380 1 1350 1
SW6O1O Manganese 351.7 1400 No 3111 1405 1631 1521
SW7471 Men )035
SW6OIO Mol 193
SW6OIO Nickel 19.76

02 Yes 0023 F 0007SF 0015 F 0 016F
51 No 03 F 029F 066F 0.57F
200 Yes 84F 98F 23F 2.IF

SW6O1O Potassium 1717 N/A No 14001 (1820 J) 212 F 218 F
SW6010 Selenium 0313 5 Yes - - -- - - (2 I)
SW6O1O Sodium 53200 N/A No 781 2051 3305 2415
SW6OtO Thallium 1.5 I S Yes - - - - - - -.
SW6O1O Vanadium 37.4 72 Yes 21.21 25.55 6.5 F 7.8 F
SW6OIO Zinc 31 3 3100 Yes (39.5 J) 2845 - - (80.4 J)
SW9O1O Cyanide 0 5 20 Yes na na na na
SW9030 Sulfide 25 N/A Yes na na na na
SW8260 1,2-Dichloroethene, as- 0 005 7 Yes - - - - - -
5W8264) Acetone 0.005 1000 Yes na na na na
5W8260 Benzene 0 002 0 5 Yes - - - - - - -
SW8260 Ethylbenzene 0 003 70 Yes -- - - -. -
SW8260 Methyl ethyl ketone 0 005 6100 Yes na na tin na
SW8260 Methylene chloride 0 002 0 5 Yes - - - - - - - -
5W8260 Tetrachloroethene 0 005 0 5 Yes - - -- - - - -
SW8260 Toluene 0 005 100 Yes -- - - - - - -
SW8260 Trichloroethene 0.005 0 5 Yes - - - - - - - -
SW8270 Acenaphthene 0.33 610 Yes - - - - - - ..
SW8270 Anthracene 0 33 3100 Yes -- - - - - - -
SW8270 Benzo[a]anthracene 0.33 033 Yes 02 F . - . - .
8W8270 Benzofa]pyrene 033 033 Yes 0.21 F - - - - - -
SW8270 Benzo[blfluoranthene 0.33 0.33 Yes 0 25 F . - . - ..
SW8270 Benzo[g,h.,]perylene 033 310 Yes - - -- - - - -
SW8270 Benzo[k]fluoranthene 0 33 0.39 Yes na na na na
5W8270 bis(2-Ethylhexyl)phthalate 0.33 0.6 Yes - - - - " - -
SW8270 Chrysene 0 33 3 9 Yes 0.23 F - - -. -
SW8270 Dibenzota,h]anthracene 033 0.33 Yes - - - - - - - -
SW8270 Di-n-butyl phthalate 0.33 1000 Yes - - - - -. - -
SW8270 Fluoranthene 0 33 410 Yes (0.619 - - - - - -
SW8270 Indeno(1,2,3-c,djpyrene 0 33 0.33 Yes - - - - - - - -
SW8270 Phenanthrene 0 33 310 Yes 0 32 F - - - - -
SW8270 Pyrene 0 33 310 Yes (0.58 F) - - - - - -

Notes
RRS-1
RRS-2
na
N/A

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)
Values above R.RS-2 are bold and are enclosed
in [(parentheses and brackets)1.
All concentrations are in mfkg.
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1-lydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JRB, Texas

Notes:
KItS-I = Risk Reduction Standard I
RRS-2 = Risk Reduction Standard 2

= Not analysed
= Not applicable, no value
= Not detected

F Estimated value below reporting limit and above the MDL
I = Estimated value above reporting limit
Values above RRS-I are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed
in [(parentheses and brackets)1.
All concentrations are in mg/kg

U.S. Air Force Center for Environmental Excellence

M \DeiiverabiesAFCEEDO2\Fina] RFi\R05-Oi Mipd Page 18 of 19 HydroGeotog,c, inc 5,'22/Oi

Method Analyte RRS—1 RRS-2
TIIGLTAO27 Pup

Apj IX 03 ft 1997-09-il,
ThGLTAO28

09 ft 1997-09-11
WHGLTASOI

05 ft 1999.10-28

WHGLTA8O1

10 ft 1999-10-28
SW6O1O Aluminum 20260 20260 No 5301 3010 na na

5W6010 Antimony 0712 0.712 Yes - - 0 16 F in na

SW6OIO Arsenic 6.58 658 Yes 191 391 na na
SW6O1O Barium 1281 200 Yes 1051 2761 in in
SW6O1O Beryllium 113 113 Yes OIIF 03F na na
5W6010 Cadmium 059 059 Yes OIF 021F in in
5W6010 Calcium 272000 N/A No 209000 (323000) na na

5W6010 Chromium (total) 16.31 1631 Yes - - - na in
5W6010 Cobalt 619 610 Yes 0 82F 21 F na in
SW6O1O Copper 1372 130 Yes 13 F 2 9F na in
5W6010 Iron 17469 N/A No 2570 1 5320 na in
SW6OIO Lead 1266 1266 Yes 3SF 4 7F na na

SW7421 Lead 12.96 12.66 Yes na na na na
SW6OIO Magnesium 2420 N/A No 1230 1 2190 1 na in
5W6010 Manganese 3517 1400 No 1521 1141 na na
SW7471 Mercury 0 035 0 2 Yes - - 0 014 F na na

SW6OIO Molybdenum 1 93 51 No 0 59 F 0.33 F na na

SW6OIO Nickel 1976 200 Yes 1 7F 43 F na na
5W6010 Potassium 1717 N/A No 107 F 514 F na na
SW6O1O Selenium 0 313 5 Yes - - - - in in
SW6O1O Sodium 53200 N/A No 2681 354 1 na na

SW6OIO Thallium 1 5 1.5 Yes - - - - na in
SW6OIO Vanadium 37 4 72 Yes 5.8 F 17 8 1 na na

5W6010 Zinc 31 3 3100 Yes - - - - na na
SW9OIO Cyanide 0.5 20 Yes na na na na

5W9030 Sulfide 25 N/A Yes na na na in
SW8260 1,2-Dicliloroethene, C's. 0.005 7 Yes - - 00013 F .- 0003 F
5W8260 Acetone 0 005 1000 Yes na na - - -.
SW8260 Benzene 0 002 0 5 Yes -- - - - - --
5W8260 Etliylbenzene 0.003 70 Yes - - -- - - -.
SW8260 Methyl ethyl ketone 0 005 6100 Yes na na - - --
SW8260 Methylene chloride 0.002 0 5 Yes - - - - - - --
5W8260 Tetrachloroethene 0 005 0 5 Yes - - - - - -

SW8260 Toluene 0 005 100 Yes -- -- -. - -
5W3260 Trichloroethene 0 005 0 5 - Yes - - 0 0049 F (0.0163) 0 004 F
SW8270 Acenaphthene 0 33 610 ' Yes - - - - -- --
SW8270 Anthracene 0.33 3100 Yes (S F) -- - - - -
5W8270 Benzo[a]anthracene 0.33 033 Yes [(263)] - - -
SW8270 Benzolajpyrene 0 33 0 33 Yes [(23 3)] - - -- --
5W8270 Benzo[1, ]fluoranthene 033 0 33 Yes [(223)1 - - - -

SW8270 Benzolg,h,: ]peiylene 0.33 310 Yes (8.9 F) -- -- - -
SW8270 Benzo[k]fluoranthene 033 0.39 Yes na na - - - -
SW8270 bis(2-Ethylhexyl)phthalate 033 0 6 Yes -- - - . -
SW8270 Chiysene 033 3.9 Yes [(25.1)] -- - - --
SW8270 Dibenzo[a,h]anthracene 033 0.33 Yes [(43 F)] - - - - --
SW8270 Di-n-butyl phtlialate 0 33 1000 Yes - - -- - - --
SW8270 Fluoranthene 033 410 Yes (483) - - - - - -
SW8270 Indeno[1,2,3-c,d]pyrene 0 33 0 33 Yes [(10 F)] - - - - - -
S'W8270 Phenanthrene 033 310 Yes (163) -- -- - -
SW8270 Pyrene 0.33 310 Yes - (603) - - - - - -

ija
N/A
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HydroGeoLogic, Inc —RFI Solu! Waste Management Units 22, 23,'24, and 25—NAS Fort Worth JRBJTexas

Table 5.19
Subsurface Soil Detections

SWMU 25/Landfill 8
NAS Fort Worth JR.B, Texas

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses).
Values above RRS-2 are bold and are enclosed

in [(parentheses and brackets)].
All concentrations are in mg/kg

M \DeiIverablcs\AFCEE\D02\Finai REl\R05-Oi 648 w$ Page 19 of 19 HydroGeoLogic, inc .5/22,01

:r
Method ' Analj'té illS-i RRS-2 App DC J5 ft 1999-10-28

SW6OIO Alummum 20260 20260 No na

SW6O1O Antimony 0 712 0 712 Yes na

5W6010 Arsenic 6.58 6 58 Yes na

SW6O1O Barium 128 1 200 Yes na

SW6O1O Beryllium 1.13 113 Yes na

SW6OIO Cadmium 0 59 0 59 Yes na

SW6010 Calcium 272000 N/A No na

SW6OIO Chromium (total) 1631 1631 Yes in
SW6OIO Cobalt 6.19 610 Yes na

SW6O1O Copper 13.72 130 Yes na
SW6O1O Iron 17469 N/A No na

SW6010 Lead 12 66 12.66 Yes na

SW7421 Lead 12 96 12 66 Yes na
SW6010 Magnesium 2420 N/A No na

5W6010 Manganese 351.7 1400 No in
SW7471 Mercury 0 035 0 2 Yes na
SW6OIO !ilolyb'ienum 1 93 51 No na

SW6010 Nickel 19 76 200 Yes na

SW6O1O Potassium 1717 N/A No na
SW6O1O Selenium 0.313 5 Yes na

SW6OIO Sodium 53200 N/A No na
SW6010 Thallium 1 5 1 5 Yes na

8W6010 Vanadium 37 4 72 Yes na

5W6010 Zinc 31 3 3100 Yes in
SW9OIO Cyanide 0 5 20 Yes na

SW9030 Sulfide 25 N/A Yes na

SW8260 1,2-Dichloroethene, cis- 0 005 7 Yes --
SW8260 Acetone 0 005 1000 Yes --
5W8260 Benzene 0 002 0 5 Yes - -
SW8260 Ethylbenzene 0.003 70 Yes - -
SW8260 Methyl ethyl ketone 0 005 6 ZOO Yes - -
SW8260 Methylene chloride 0 002 0.5 Yes - -

SW8260 Tetrachloroethene 0 005 0 5 Yes - -
SW8260 Toluene 0 005 100 Yes - -

SW8260 Trichloroethene 0.005 0.5 Yes - -

SW8270 Acenaphthene 0 33 610 Yes - -
SW8270 Anthracene 0.33 3100 Yes - -

SW8270 Benzo(a]anthracene 033 033 Yes --
SW8270 Benzo[alpyrene 033 0.33 Yes - -
SW8270 Benzo(bjfluoranthene 033 033 Yes - -

SW8270 BenzoLg,h,i]perylene 033 310 Yes - -
SW8270 Benzofkjfluoranthene 0 33 0 39 Yes - -
5W8270 bis(2-Ethylhexyl)phthalate 0 33 0 6 Yes - -

SW8270 Chrysene 0.33 3 9 Yes - -
SW8270 Dibenzo(a,h janthracene 0 33 0 33 Yes - -
5W8270 Di-n-butyl phthalate 0 33 1000 Yes - -
SW8270 Fluoranthene 0 33 410 Yes - -
5W8270 Indeno[1,2,3-c,d]pyrene 033 033 Yes - -

SW8270 Phenanthrene 0 33 310 Yes - -
SW8270 Pyrene 0.33 310 Yes - -
Notes:
RRS1
RRS-2

na

NIA

= Risk Reduction Standard I
Risk Reduction Standard 2

= Not analysed
= Not applicable, no value
= Not detected

U.S. Air Force Center for Environmental Excellence
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75 319
HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.22

S
Alluvial Terrace Groundwater Detections

(1997 to 2000)
NAS Fort Worth JRB, Texas

a

Method - Añaltes' RRS4f RRS-2

'
Ap IX

Ff08-hA
t1997-09-09

.

FTOS-IIA
20000l-10

Ff09 12E
2000.01-11

FT09-12E
2000-0111

Dup -'

.
LFO4-04

1997-09-08
SW6010 Aluminum 1 332 tOO No 0.15 F na na na - -

SW7041 Antimony 0 002 0,006 Yes na .. (0.0036 F) . - na
SW6010 Arsenic 0 0049 0 05 Yes - - - - - - - - 0 003 F
SW6O1O Barium 0.587 2 Yes 0 15 0 146 F 0 107 F 0 107 F 0 095
SW6OIO Calcium 2438 N/A No 159 na na na 166
SW6O1O Chromium (total) 0 006 0 1 Yes - - na na na - -

SW7191 Chromium (total) 0 006 0 1 Yes na - - - - - - na

SW6O1O Cobalt 0 0089 6 1 Yes - - - - - - - - - -

SW6OIO Copper 0 0028 1 3 Yes (0.0042 F) - - - - - - - -
SW6OIO Iron 0 224 N/A No 0 085 na na na - -

SW6OIO Lead 0 0016 0 015 Yes - - na na na - -
SW6010 Magnesium 37 8 N/A No 8 3 na na na 8 4
SW6OIO Manganese 0 175 14 No 0.046 na na na 0002SF
SW6OIO Nickel 0 0204 2 Yes - - - - - - - - - -
SW6O1O Potassium 15 03 N/A No 2 8 F na na na 2 2 F
SW7740 Selenium 0.0077 0.05 Yes na - - - - 0 0019 F na
SW6OIO Sodium 167 N/A No 20 4 na na na 28 5
SW6O1O Vanadium 0012 0.72 Yes - - - - - - - - - -

SW6O1O Zinc 0118 31 Yes 0013 F -- -- -- --
SW8260 1,1-iDichioroethane 0 0004 10 Yes - - - - - - - - - -
SW8260 1,1-Dichloroethene 0 0005 0007 Yes - - - - - - - - - -
SW8260 1.2-Dichloroethene, cis- 0.0005 007 Yes (0.014) (0.008) - - - - [(0.12)1
SW8260 1,2-Dichloroethene, inns- 0 0005 0 1 Yes (0.0018) (0.001) - - - - - -

SW8260 1,2-Dichloropropane 0 0004 0005 Yes - - - - - - - - - -
5W8260 1,4-Dichlorobenzene 0 0003 0 075 Yes - - na na na - -
SW8270 1,4-Dichiorobenzene 001 0075 Yes - - - - - - - - - -
5W8260 Benzene 0.0004 0 005 Yes - - - - - - - - - -
SW8260 Chlorobenzene 0.0004 0 1 Yes - - -- - - - - - -
SW8260 Chlorofomi 0 0003 0 1 Yes - - - - -- -- - -
SW8260 Dichlorodifluoromethane 0.0005 20 Yes - - - - (0.003) (0003)
SW8260 Ethylbenzene 0 0005 0 7 Yes - - - - .- -.
5W8260 in- & p-Xylene (sum of isomers) 0 0005 10 Yes -- - - - - - - -
SW8260 Methyl isobutyl ketone 0 002 8.2 Yes na . - -. -- na
SW8260 Methylene chloride 0 0003 0 005 Yes -. . - - - -- - -
SW8270 Naphthatene 0.01 2 Yes - - - - -- -- --
SW8260 Tetrachloroethene 0.0005 0 005 Yes - - - - -- -- .-
SW8260 Toluene 0 0005 t Yes -- - - - - -- --
SW8260 Trichloroethene 0 0005 0.005 Yes [(0.0071)] (0.005) (0.001) (0.001) [(0.36)]
SW8260 Vinyl acetate 0.002 100 Yes na -- -- -- na
SW8260 Vinyl chloride 0.0005 0 002 Yes 0 00029 F -- -- - - - -
SW8270 2-Methylnaphthalene 0 01 4 1 Yes -- -- -- -- - -
SW8270 bis(2-Ethylhexyl)phthalate 0 01 0.01 Yes .. - - -. - - .-
Notes

RRS-I Risk Reduction Standard 1

RRS-2 Risk Reduction Standard 2

isa = Not analysed

N/A Not applicable, no value
- - = Not detected
P = Estimated value beiow repori'n limit and above the MDL

I = Estimated value above reporting limit

Values above RRS-t are bold and are enclosed in (parentheses)
Values above RRS-2 are bold and are enclosed in ((parentheses and brackets)j

U.S. Air Force Center for Environmental Excellence

M \DeliverableMFCEt\D02\Final RFl\R05-0l 648 wpd Page 1 of S HydroGeotagic, luc , 5/22io1
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HydroGeoLogic, Inc ---RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.22
Alluvial Terrace Groundwater Detections

(1997 to 2000)
NAS Fort Worth JRB, Texas

'

Method Analyte . BBS-i
I.

RBS-2 Appi)

LFO4-04
1997-09-08

DUp

LF04-04 LFO4-4B
2000-01-13 1997-09-08

LFO4-40
1999-10-14

LFO4-41)
1999-10-14

Dup
Alumtnum 1 332 100 No - - na - - na na

Antimony 0 002 0 006 Yes na - - na na na
Arsenic 0 0049 0 05 Yes - - - - - - - - - -

Barium 0.587 2 Yes 0.096 0 0783 F 0 096 0 204 0 2
Calcium 2438 N/A No 168 na 113 na na
Chromium (total) 0 006 0 1 Yes - - na - - isa isa

Chromium (total) 0.006 0 1 Yes nil - - na 00014 F - -

Cobalt 0 0089 6 1 Yes - - - - - - - - - -

Copper 00028 1.3 Yes - - - - - - - - - -

Iron 0224 N/A No -- na -- na na
Lead 00016 0.015 Yes - - na - - na na

Magnesium 37 8 N/A No 8.5 na 5 5 na na

Manganese 0.175 14 No 00023 F na 00035 F isa isa

Nickel 0 0204 2 Yes - - - - - - - - - -

Potassium 1503 N/A No 1.9 F na 1 4 F na na
Selenium 0.0077 0 05 Yes na - - na - - - -

Sodsum 167 N/A No 28 3 na 34 7 na na
Vanadium 0012 0.72 Yes -- - - - - 00014 F - -

Ztnc 0118 31 Yes -- -- 0017F -- --
1,1-Dichloroethane 0 0004 10 Yes - - (0.0005) - - (0.0005) (0.0005)
1,1-Dichloroethene 0 0005 0007 Yes - - (0.002) - - (0.003) (0.003)
J.,2-Dichtoroethene, cts- 0 0005 0 07 Yes [(0.12)3 flO.34 3)) -- [(0.42)) 1(0.42)1
1 ,2-Dichloroethene, trans- 0 0005 0 1 Yes - - (0.016) - - (0.014 J) (0.014 J)
1,2-Dichloropropane 00004 0005 Yes - - - - - - - - - -

1,4-Dichlorobenzene 0 0003 0075 Yes - - na - - na na
1,4-Dtchlorobenzene 001 0075 Yes - - - - - - -- - -
Benzene 0 0004 0 005 Yes - - - - - - .. - -
Chlorobenzene 0 0004 0 1 Yes - - -- . (0.0007) (0.0007)
Chloroform 00003 0.1 Yes -- 00003 - - - - .
Dichloroditluoromethane 0 0(105 20 Yes - - - - . - - - -

Ethylbenzene 0 0005 0.7 Yes -- - - - - . - -

m- & p-Xylene (sum of isomers) 0.0005 10 Yes - - - - .. - - - -
Methyl isobutyl ketone 0 002 8 2 Yes na - - na - -

Methylene chloride 0 0003 0 005 Yes -- -- - - - - -.
Naphthalene 0 01 2 Yes - - - - - - - - --
Tecrachloroethene 0 0005 0 005 Yes - - - - - - - - .
Toluene 0 0005 1 Yes - - -- -, - - - -

Trichloroethene 00005 0 005 Yes 1(0.39)] 1(1.8)1 -- 1(1.6)] ((1.7)J
Vinyl acetate 0 002 100 Yes na -- na - - --
Vinyl chloride 0 0005 0 002 Yes - - (0.001) - - [(0.004)) - -

2-Methy!naphthalene 0 01 4 1 Yes - - -- - - .. - -

bis(2-Ethylhexyl)phthalate 0 01 0 01 Yes - - - - - - - - [(0.029 J)]
Notes

RRS-I = Risk Reduction Standard I

RRS-2 = Risk keduchon Standard 2
na Not analysed

NIA = Not applicable, no value
-- Not detected

F = Estimated value below reporting limit and above the MDL
= Estimated value above reporting limit

Values above RRS-l are bold and ale enclosed in (parentheses)

Values above RRS-2 are bold and are enclosed in ((parentheses and brackets)1

U.S. Air Force Center for Environmental Excellence

M oeiiverabiea\AFCEEWO2\Finat RFI\RO5-Ot 648 Page 2 of S uocos.n. Inc . 5/22105



HydroaeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth fEB. Texa'

Table 5.22

6 7 Li ,:$ 32 .i

RRS-1 Risk Reduction Standard 1

RRS-2 = Risk Reduction Standard 2

na Not analysed

N/A = Not applicable, no value
- - Not detected

F Estimated value below reporting limit and above the MDL

Alluvial Terrace Groundwater Detections
(1997 to 2000)

NAS Fort Worth JRB, Texas

Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)

Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)J

U.S. Air Force Center for Environmental Excellence

M \DehvcrableaAFCEE\DO2Pina1 Rn\Rns-ol s Page 3 of 8 HydroueoLogic, Inc , 5/22/01

t*15 - M1kt.' Y1tAni1yte 'iflts
;$

45 14
RRS-I

c9LFO4!4D4
RRS-2 AjiD .2000-0143

-:;.
LF0502

4

2000-01-01

---- 4
LFOS-19 LF05-5B

—

20OO-01-12 2000-01-12
LFO5-SC..

1999-10-14

Aluminum 1 332 100 No na na na na na

Antimony (1002 0006 Yes - - na - - - - na

Arsenic 0.0049 0 05 Yes - - (0.0331 F) - - -- - -

Barium 0587 2 Yes 0198 F 0272 0111 F na 0.14 F
Calcium 2438 N/A No na na na na na

Chromium (total) 0 006 0 1 Yes na na na na isa

Chromium (total) 0.006 0.1 Yes - - - . - .
Cobalt 0.0089 6 1 Yes -- 0 0034 J -- .. - -

Copper 0.0028 1 3 Yes - - - - - - . -

Iron 0 224 N/A No na na na na na

Lead 00016 0015 Yes na na i-ia isa na

Magnesium 37.8 N/A No isa na na isa na

Manganese 0 175 14 No isa isa na na na

Nickel 0 0204 2 Yes -- .. . .. ..
Potassium 15 03 N/A No ian ian ian ian na

Selenium 0 0077 0.05 Yes -- . .. . . -

Sodium 167 N/A No isa isa na na na

VanadIum 0.012 0.72 Yes -- -- . - . - -

Zinc 0118 31 Yes - - - - - - - - . -
SW8260 1,1 -Dichloroethane 0 0004 10 Yes (0.001)

(0.002)

I(0.43J)j
(0.002)
(0.4211

SW8260 1,1-Dichloroethene 0 0005 0007 Yes
SW8260 1,2-Dichloroethene, cis- 0 0005 007 Yes
SW8260 1,2-Dichloroethene, trans- 0 0005 0.1 Yes
SW8260 1,2-Dichloropropane 0.0004 0005 Yes
SW8260 1,4-Dichlorobenzene 0.0003 0 075 Yes
SW8270 1,4-Dichlorobenzene 001 0075 Yes
SW8260 Benzene 0 0004 0.005 Yes
SW8260 Chlorobenzene 0 0004 0 1 Yes
SW8260 Chloroform 00003 0.1 Yes

SW8260 Dichloroditluoromethane 0 0005 20 Yes
SW8260 Ethylbenzene 0 0005 0.7 Yes
SW8260 iii- & p-Xylene (sum of isomers) 0 0005 10 Yes
5W8260 Methyl isobutyl ketone 0 002 8 2 Yes
SW8260 Methylene chloride 0 0003 0 005 Yes
SW8270 Naphthalene 0 01 2 Yes
SW8260 Tetrachloroethene 0 0005 0.005 Yes
SW8260 Toluene 0.0005 1 Yes

Yes
Yes

SW8260 Trichloroethene 0 0005 0 005
SW8260 Vinyl acetate 0 002 100
SW8260 Vinyl chloride 0 0005 0 002 Yes
SW8270 2-Methylnaphihalene 0 01 4.1 Yes
SW8270 bis(2-Ethylhexyl)phthalate 0.01 0 01 Yes

Notes

.003) (0.0293)

na isa

- - (0.0005)
- (0.0004)

-. (0.002)

______ [(2.2)]

P.1)] [(0.018)]
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Hy4roGeoLogic, Inc —RE! Scud Waste Managemertt Untts 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.22
Alluvial Terrace Groundwater Detections

(1997 to 2000)
NAS Fort Worth JRB, Texas

- " ' LFO5-SC
LFOS-SC 2000-01-11 WHGLTAOO2 WIIGLTAOO2

Method Analyte ,RRS-1 RB.S-2 App IX 2000-0141 Dup 1997-09-10 2000-0142
SW6OIO Aluminum 1 332 100 No na na 0 082 F na
SW7041 Antimony 0 002 0 006 Yes - - - - na - -

SWoOIO Arsenic 0 0049 0 05 Yes - - - - - - - -
SW6OIO Barium 0 587 2 Yes 0 126 F 0 126 F 0 096 0 108 F
SW6O1O Calcium 2438 N/A No na na 130 na
SW6OIO Chromium (total) 0 006 0 1 Yes na na - - na
SW7t9I Chromium (total) 0006 0 I Yes - - - - na - -
SW6OIO Cobalt 00089 6.1 Yes - - - - - - - -
SW6OIO Copper 0 0028 1 3 Yes - - - - (0.0041 F) - -
SW6OIO Iron 0 224 N/A No na na 0 059 F na
SW6OIO Lead 00016 0015 Yes na na -- na
SW6OIO Magnesium 37 8 N/A No na na 4 4 na
SW6OIO Manganese 0 175 14 No na na 0.07 na
SW6OIO Ntckel 0 0204 2 Yes -- - - - - - -
SW6OIO Potassium 15 03 N/A No na na 1 2 F na
SW7740 Selenium 0 0077 0 05 Yes -- na - -

SW6010 Sodium 167 N/A No na na 172 na
SW6OIO Vanadium 0012 072 Yes -- -- -- --
SW6O1O Zinc 0 1)8 3F Yes - - - - - - --
SW8260 1,1-Dichloroethane 00004 10 Yes - 00004 - - - -

SW8260 1,1-DLchloroethene 0 0005 0007 Yes (0.002 J) (0.002) -- -.
SW8260 1,2-Dichioroethene, cis- 0 0005 0 07 Yes ((0.32)] ((0.32)1 (0.0017) (0.001)
SW8260 1,2-Dichloroethene, trans- 00005 0 1 Yes (003l J) (0.03) - - - -
SW8260 1,2-Dichloropropane 0 0004 0 005 Yes - - - - - - - -
SW8260 1,4-Dichlorobenzene 0 0003 0075 Yes na na - - na

SW8270 1,4-DjcNorobenzene 0.01 0075 Yes - - - - -- - -
SW8260 Benzene 00004 0005 Yes -- -- -- --
SW8260 Chlorobenzene 0 0004 0.1 Yes (0.0009J) (0.001) - - - -
SW8260 Chloroform 0.0003 0 1 Yes (0.0004 J) 0 0003 - - --
5W8260 Dichlorodifluoromethane 0 0005 20 Yes - - -- - - - -
SW8260 Ethylbenzene 0 0005 0 7 Yes -- . - - - - -

SW8260 m- & p-Xylene (sum of isomers) 0.0005 10 Yes - - - - - - - -
SW8260 Methyl isobutyl ketone 0 002 8 2 Yes -- .. na --
SW8260 Methylene chloride 0 0003 0 005 Yes - - - - - - - -

SW8270 Naphthalene 0 01 2 Yes - - - - - - .
SW8260 Tetrachloroethene 0.0005 0 005 Yes .. . - - -
SW8260 Toluene 0 0005 1 Yes - - -- - - - -

SW8260 Trichloroethene 0 0005 0 005 Yes ((2)) ((2 J)J (0.0019) (0.002)
5W8260 Vinyl acetate 0 002 100 Yes - - - - eta --
SW8260 Vmyl chlortde 0 0005 0 002 Yes 1(0.016.1)1 1(0.016)1 - -
SW8270 2-Methylnaphthalene 0 01 4 1 Yes . - - .. - -
5W8270 bis(2-Ethylhexyl)phthalate 0.01 0 01 Yes -. . - - - ..
Notes

RRS-1 Risk Reduction Standard i

RRS-2 = Risk Reduction Standard 2

na Na analysed
N/A = Not appiicabte, no value

Not detected

F = Estimated value below reporting limit and above the MDL

I = Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed in (parentheses)

Values above RaS-I are bold and are enclosed in 1(parenlheses and brackets))

U.S. Air Force Center for Environmental Etcellence

M Deiiveeabie AFCEE\D02\F'nal RFiRO5-Oi 648 wpd Page 4 of 8 HydroGtotsgtc. Inc • 5/22/01
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HydroGeotogic, Inc.—RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.22
Alluvial Terrace Groundwater Detectionsa (1997 to 2000)

NAS Fort Worth JRB, Texast:
Method

h
4,''

RRS-F
r'
RR&2

p>
ApU

;tc
WHGLTA0O3

1997-09,05'
WIIGIJTAOO4'
'A997-0909

.T
WHGLTAOO4

2000-01-10

r
WHGLTA7O3
2000-01.06,

SW6OIO Aluminum 1 332 100 No (6.SJ) 0 11 F na na

SW7041 Antimony 0.002 0 006 Yes na na .. na

SW6OJO Arsenic 0.0049 0 05 Yes .. .. (0.0097 .J)
SW6O1O Barium 0587 2 Yes 017 013 0124F 0281
SW6OIO Calcium 2438 N/A No 204 137 na na

SW6OIO Chromium (total) 0 006 0 1 Yes (0.012 F) . - na na
SW7191 Chromium (total) 0006 0.1 Yes na na (0.0137) ..
8W6010 Cobalt 00089 6.1 Yes 0 0038 F ' . 00062 J
SW6O1O Copper 0 0028 I 3 Yes (0.0073 F) .. .. ..
SW6010 Iron 0 224 N/A No 7 2 0 055 F na na
SW6O1O Lead 00016 0015 Yes (0.0018 F) na na
SW6OIO Magnesium 37.8 N/A No 10 S 5 3 na Ha

SW6010 Manganese 0 175 14 No 0.15 0,0027 F na na

SW6O1O Nickel 0 0204 2 Yes 0 017 P - 0.0043 1
SW6010 Potassium 1503 N/A No 3 9 F 5 2 na na
SW7740 Selenium 0 0077 0 05 Yes na tin - -

SW6OIO Sodium 167 N/A No 29 14 6 tin na
5W6010 Vanadium 0012 072 Yes (0.015 F) - - .. . -
SW6O1O Zinc 0118 31 Yes 003 -- -- --
SW8260 1,I-Dichloroelhane 0.0004 10 Yes (0.0005) - -

SW8260 I,1-Dichloroethene 0 0005 0007 Yes .. . (0.002) (0.002)
5W8260 1,2-Dichloroethene, cis- 0 0005 0 07 Yes [(0.16)] ((0.099 F)] ((0.1)] [(0.24)]
SW8260 I,2-Dichloroethene, trans- 00005 0 1 Yes .. . (0.006) (0.014)
5W8260 1,2-Dichloropropane 0.0004 0005 Yes .. - - . - .
SW8260 1,4-Dichlorobenzene 0 0003 0 075 Yes - .. tin na
5W8270 1,4-Dichlorobenzene 001 0075 Yes .. .. . . -
5W8260 Benzene 0 0004 0 005 Yes - - . - -
SW8260 Chlorobenzene 0 0004 0 1 Yes .. 0.0004
SW8260 Chloroform 0 0003 0 1 Yes . - .. 0 0003 --
SW8260 Dichlorodifluoromethane 0 0005 20 Yes . - .. . ..
SW8260 Ethylbenzene 0 0005 0 7 Yes . .. . .
5W8260 m- & p-Xylene (sum of isomers) 0 0005 10 Yes .. . . - ..
SW8260 Methyl isobutyl ketone 0 002 8 2 Yes na tin ..
SW8260 Methylene chloride 0 0003 0.005 Yes .. .. . - .
SW8270 Naphthalene 0 01 2 Yes .. . .. ..
SW8260 Tetrachloroethene 0.0005 0 005 Yes .. .. . . -
SW8260 Toluene 0 0005 I Yes . . .. .
SW8260 Trichloroethene 0 0005 0.005 Yes [(0.45)] [(0.94)] [(0.94fl ((1.6)]
SW8260 Vinyl acetate 0.002 100 Yes na na - (0.022)
SW8260 Vinyl chloride 0 0005 0 002 Yes .. - [(Q.007)J
SW8270 2-Methylnaphthalene 0 01 4 1 Yes .. .. . ..
5W8270 bis(2-Ethylhexyl)phthalate 0.01 0.01 Yes .. . . ..
Notes

RRS-I = Risk Reduction Standard i

RRS-2 Itisk Reduction Standard 2
na = Not analysed
N/A = Not applicable, no value

= Not detected

P Estimated value below reporting limit and above the MDL.
= Estimated value above reporting limit

Values above RRS-1 are bold and are enclosed rn (parentheses)

Values above RRS-2 are bold and are enclosed in [(parentheses and brackeis)I

U.S. Air Force Center for Environmental Excellence

M \beliverables\AFCEE\D02\Frnil RFI\R05'Ol 648 — Page 5 of 8 HydnGeaiMgic, Inc 5/22/01
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HydroGeoLogic, Inc. —RFI Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

Table 5.22
Alluvial Terrace Groundwater Detections

(1997 to 2000)
NAS Fort Worth JRB, Texas

Method

'
Analyte

*

RRS-1 RI1S-2 App 1)
GLTA801

19ggllLO2
WRGLTA8O1

2000-01-10
GLTA803

1999-11-03
GLTA803

2000-01-10
SW6010 Aluminum 1 332 100 No na na na eta

SW7041 Antimony 0 002 0.006 Yes na - - na ..
SW6010 Arsenic 0 0049 0.05 Yes - - - - - - - -

SW6O1O Barium 0.587 2 Yes 0 123 F 0 122 F 0 195 F 0234
SW6O1O Calcium 2438 N/A No na na na isa

SW6OIO Chromium (total) 0 006 0 1 Yes na na eta eta

SW7191 Chromium (total) 0.006 0.1 Yes - - - - - - - -

SW6OIO Cobalt 0 0089 6.1 Yes - - - - - - - -

SW6OIO Copper 0.0028 1.3 Yes - - - - -- --
SW6OIO Iron 0 224 N/A No na na isa isa

SW6OIO Lead 0 0016 0 015 Yes via via na isa

SW6010 Magnesium 37 8 N/A No na na isa na

SW6O1O Manganese 0 175 14 No na isa na na

SW6O1O Nickel 0 0204 2 Yes - - - - 0 0026 F - -
SW6O1O Potassium 15 03 N/A No na isa na na

SW7740 Selenium 0 0077 0.05 Yes - - - - - - - -
SW6OIO Sodium 167 N/A No na na na na

SW6O10 Vanadium 0 012 0 72 Yes -- - - . .
SW6OIO Zinc 0 118 31 Yes - - - - - -
SW8260 1,1-Dichloroethane 0 0004 10 Yes . - - - .. - -

SW8260 1,1-Dechloroethene 0.0005 0.007 Yes (0.002) (0.002) - - --
SW8260 1,2-Dichloroethene, cis- 0 0005 007 Yes [(0.40] [(0.27)] - (0.0006)
SW8260 1,2-Dichloroethene, trans- 0 0005 0 1 Yes (0.06) (0.037) - - --
SW8260 1,2-Dtchloropropane 0 0004 0.005 Yes - - - - - - - -

SW8260 1,4-Dichlorobenzene 0.0003 0075 Yes isa na na na

SW8270 1,4-thchlorobenzene 001 0075 Yes - - . - - - -

SW8260 Benzene 0 0004 0 005 Yes .. - - -. . -
SW8260 Chlorobenzene 0 0004 0 1 Yes - - . - - - --
SW8260 Chloroform 0.0003 0 1 Yes -- - - - . -
SW8260 Dichlorodifluoromethane 0 0005 20 Yes - - - - - - -
SW8260 Ethylbenzene 0 0005 0 7 Yes - - . - - - .
SW8260 m- & p-Xylene (sum of isomers) 0.0005 10 Yes .. - - . -
SW8260 Methyl isobutyl ketone 0.002 8 2 Yes - - - - - - - -

SW8260 Methylene chloride 0 0003 0 005 Yes - - .-
SW8270 Naphehatene 0 01 2 Yes - - - - - - -
SW8260 Tetrachloroethene 0 0005 0 005 Yes - - - - - - - -
SW8260 Toluene 0 0005 1 Yes - - -- - - - -

SW8260 Trichloroethene 0 0005 0 005 Yes [(0.76)1 (083)1 - - (0.0009)
SW8260 Vinyl acetate 0.002 100 Yes - - - - - - - -
SW8260 Vinyl chloride 0 0005 0.002 Yes (0.001) (0.0008) - - - -

SW8270 2-Methylnaphthalene 0.01 4 1 Yes - - - - - - . -
SW8270 bis(2-Ethylhexyl)phthalate 0.01 0 01 Yes . - - - . - - -

Notes

Rfl-1 = Risk Reduction Standard 1

RRS-2 = Risk Reduction Standard 2

na Not analysed

N/A = Not appilcable. no value

Nut detected

F = Estimated value below reporting iimit and above the MDL

Esumated value above reporting imsit

Values above mis-i are boid and are enciosed in (parentheses)

Values above RRS-2 are bold and are enclosed in [(parentheses and brackets)]

U.S. Air Force Center for Environmental Excellence

M \Deltverabies\AFCEE\D02\Firial RFIRO5-Oi 648 Page 6 of $ HydroGtoiogic. Inc . 5122J0i



Notes

;:6?5 325
HydroGeoLogic, Inc —RFI Solid Waste Management Units 22, 23, 24, and 25—NA S Fort Worth JRB, Texas

Table 5.22
Alluvial Terrace Groundwater Detections

(1997 to 2000)

RRS-1 = Risk Reduction Standard I

RRS-2 = Risk Reduction Standard 2

na = Not analysed
N/A Not applicable. no value
- - = Not detected

P Estimated value below reporting limit and above the MDL

= Estimated value above reporting limit

Values above RRS-l are bold and are enclosed in (parentheses)

Values above RRS-2 are bold and are enclosed in [(parentheses and brackeis)I

NAS Fort Worth JRB, Texas

U.S Air Force Center for Environmental Excellence

Deiivtrabiei\AFCEE\DO2\FmaJ RFlRo5-ol 641 WPd Page 7 of 8 HydmGeoLogic. Inc .5/22/01

'S

;c
—
'

3lethod
p' '

7 ;t'A'h&1yteC1
L

#' WITCTAO57 WITCTAO5S WITCTAO59 WITCTAO6O WPO7 bA
Ss1iküsi AP&20o02026 2000-04-2t 2S-04.6 2000-0426- '20OO.Oitfl

SW6OIO Aluminum 1 332 100 No ma ma ma ma ma

SW7041 Amtimomy 0 002 0 006 Yes ma ma ma ma --
SW6OIO Arsenic 0 0049 0 05 Yes ma ma ma na - -
SW6010 Barium 0.587 2 Yes ma ma ma ma 0 102 F
SW6OIO Calcium 2438 N/A No ma ma ma ma ma

SW6O1O Chromium (total) 0 006 0 1 Yes ma ma ma ma ma

SW7I9I Chromium (total) 0 006 0 1 Yes ma ma ma ma --
SW6OIO Cobalt 0.0089 6 1 Yes ma ma ma ma - -

SW6OIO Copper 00028 1.3 Yes ma ma ma ma --
8W6010 Iron 0 224 N/A No ma ma ma ma ma

SW6OIO Lead 00016 0015 Yes ma ma ma ma ma

SW6O1O Magmesium 37 8 N/A No ma ma ma ma ma

SW6OIO Manganese 0 175 14 No na na ma ma ma

SW6O1O Nickel 0 0204 2 Yes ma ma ma ma - -

SW6O1O Potassium 15 03 N/A No ma ma na ma ma

SW7740 Selenium 0 0077 0,05 Yes ma ma ma ma -
SW6O1O Sodium 167 N/A No ma ma ma ma na

SW6O1O Vamadtum 0 012 0 72 Yes ma ma na ma -
SW6OIO Zinc 0118 31 Yes ma ma ma ma -
SW8260 1,1-Dichloroethane 0 0004 10 Yes - - (0.0007) - - (0.0006) (0.0006)
SW8260 1,1-Dichloroetheme 0 0005 0007 Yes (0.003) (0.003) (0.002) (0.003) (0.003)
SW8260 1,2-flichloroetheme, cis- 0 0005 0,07 Yes ((0.52 J)J [(0.22 J)] ((0.42 JJ) [(0.42 J)] [(0.35)]
SW8260 1,2-Dichioroetheme, trans. 0 0005 0 1 Yes (0.052 J) (0.051 J) (0.042 J) (0.036) (0.045 J)
SW8260 1.2-Dichloropropame 00004 0005 Yes .. . . . .
SW8260 1,4-Dtchlorobenzene 0 0003 0 075 Yes (0.001) (0.0009) (0.0004) (0.0005) ma

SW8270 1,4-Dichlorobemzeme 001 0075 Yes ma ma ma ma ..
SW8260 Bemzeme 00004 0005 Yes 00003 F -- .. 0.0004 -.
SW8260 Chlorobenzene 0 0004 0 1 Yes . - - - .. . .
5W8260 Chloroform 0 0003 0 1 Yes (0.0005) (0.0006) (0.0005) (0.0005) (0.0004)
SW8250 Dichlorodifluoromethame 0 0005 20 Yes - - ... .. . ..
SWB2oO Ethylbenzene 0 0005 0.7 Yes . - . - .. 0 0005 ..
5W8260 m- & p-Xyleme (sum of isomers) 0 0005 10 Yes -- . - .. (0.0006) --
SW8260 Methyl isobutyl ketome 0.002 8.2 Yes ma ma ma ma

5W8260 Methylene chloride 0 0003 0 005 Yes .. . .. (0.0007) ..
SW8270 Naphthaleme 0.01 2 Yes ma ma ma ma

SW8260 Tetrachloroetheme 0 0003 0 005 Yes (0.0006) (0.001) 0 0005 F 0 0004 F 0 0005
SW8260 Toluene 0.0005 1 Yes . . - .. (0.0009) -
SW8260 Trichloroetheme 0 0005 0.005 Yes 1(2.7 3)] [(2.2 3)] 1(2.3 3)] [(2.3 J)] [(2.2 J)]
SW8260 Vimyl acetate 0 002 100 Yes .. .. .. .. ..
5W8260 Vinyl chloride 0.0005 0.002 Yes • . . .. ((0.01)]
SW8270 2-Methylmaphthaleme 0 01 4 1 Yes ma ma ma ma .
SW8270 bis(2-Ethylhexyl)phthalate 0.01 0 01 Yes ma ma ma ma .
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Table 5.22
Alluvial Terrace Groundwater Detections

(1997 to 2000)
NAS Fort Worth JRB, Texas

Method Analyte

-

RRS-i RRS-2

•
App IX

WPO7-1011
1999-10-14

WPO7-1OB
2000-01-12

WPO7-JOC
2000-01-12

Aluminum 1 332 100 No na na na

Antimony 0 002 0 006 Yes na . - - -

Arsenic 0 0049 0 05 Yes -- - - (0.0148 F)
BaTium 0 587 2 Yes 0 0976 F 0 101 F 0 152 F
Calcium 2438 N/A No na na na
Chromium (total) 0 006 0 1 Yes na na na

Chromium (total) 0 006 0 1 Yes - - - - - -

Cobalt 00089 6 1 Yes -- - - - -

Copper 0 0028 1 3 Yes -- - -
Iron 0 224 N/A No na na na
Lead 0 0016 0 015 Yes na na na
Magnesium 37 8 N/A No na na na

Manganese 0 175 14 No na na na
Nickel 0.0204 2 Yes - - - - --
Potassium 15 03 N/A No na na na
Selenium 0 0077 0.05 Yes - - - - - -

Sodium 167 N/A No sin na na
Vanadium 0 012 0 72 Yes 0 00096 F - - --
Zinc 0.118 31 Yes - - - - - -

1,1-Dichloroethane 0 0004 10 Yes - - (0.0005) ..
1,1-Dichloroechene 00005 0007 Yes (0.002) (0.002) (0.006)
I,2-Dtchtoroethene, cis- 0 0005 007 Yes 1(0.35)1 1(0.29)) 1(0.23)]
1,2-Dichloroethene, trans- 0.0005 0.1 Yes (0.0443) (0.035) (0.04)
I .2-Dichloropropane 0 0004 0 005 Yes (0.0009) - - - -
1,4-Dichlorobenzene 0 0003 0 075 Yes na na na
1,4-Dichlorobenzene 001 0075 Yes . - - - 0004 F
Benzene 0 0004 0 005 Yes 0 0002? - - (0.0006)
Chlorobenzene 0 (1004 0 1 Yes 0 0003 P 0 0004 (0.001)
Chloroform 0.0003 0.1 Yes (0.0005) (0.0004) - -
Dichlorodifluoromechane 0 0005 20 Yes - - - - - -

Ethylbenzene 0 0005 0 7 Yes -- -- - -
in- & p-Xylene (sum of Isomers) 0 0005 10 Yes - - - - - -
Methyl isobutyl ketone 0 002 8.2 Yes 0 0005 F - - - -
Methylene chloride 0 0003 0 005 Yes 0 0003 F - - - -

Naphthalene 0 01 2 Yes - - - - - -
Tetrachloroethene 0 0005 0 005 Yes (0.005) (0.004) - -
Toluene

-
00005 1 Yes - - -. - -

Trichloroethene 0 0005 0 005 Yes ((2.6)] [(2.4)1 [(1.5)]
Viny' acetate 0 002 100 Yes - - - - - -
Vinyl chloride 0 0005 0 002 Yes ((0.014)1 ((0.01}J ((0.018)1
2-Methylnaphthalene 0 01 4 1 Yes - - - - - -
bis(2-Ethylhexyl)phthalate 0 01 0 01 Yes ((0.02)1 - - - -

Notes

RRS-l Risk Reduction Siandard I
RRS-2 Risk Reduction Standard 2

na Not analysed

N/A Not applicable. no value
= Not detected

F Estimated value below reporting limit and above the MDL

Estimated 'aiue above reporting limit

Values above RRS-l are bold and are enclosed in (parentheses)

Values above RRS-2 are bold and are enclosed in ((parentheses aryS brackets)3

U.S. Air Force Center for Environmental Excellence

St \Detsveeables\AFCEE\DOl\flnal RFI\R0541 64S ..pó Page 8 of 8 Kydro0eothgic, inc 5/2210l
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HydroGeoLogic, lnc.—RFJ Solid Waste Management Units 22, 23, 24, and 25—NAS Fort Worth JRB, Texas

6.0 CONCLUSIONS

SWMUs 22, 23, 24, and 25 have been investigated in accordance with Chapter 335, Subchapter
S of the TNRCC RRSs and the NAS Fort Worth JRB Hazardous Waste Permit, HW-50289;
Standard 2 and 3 contaminants have been delineated, and Standard 3 contaminated soils have been
removed from the sites. All remaining COPCs at each of these units are Standard 2 and closure
of soil under Standard 2 of the TNRCC RRS program is recommended for each for the four
SWMUs. It is important to note that groundwater contamination in the landfill area of NAS Fort
Worth JRB, which includes SWMUs 22, 23, 24, and 25, is being addressed and remediated under
a separate environmental restoration project. A more detailed discussion of conclusions for each
unit is presented below.

6.1 SWMU 22 CONCLUSIONS

SWMU 22 was a landfill used by the USAF during much of the history of Carswell AFB. The
period of official operation of this SWMU was 1956 to 1975. In accordance with the NAS Fort
Worth JRB hazardous waste permit, soil samples were collected in 5-foot intervals from the
ground surface to the water table and analyzed for the full suite of Appendix IX compounds.
Results from these soil samples indicated no detections of chlorinated herbicides, OP pesticides,
dioxins, furans, or cyanide at SWMU 22. However, Standard 2 and Standard 3 concentrations
of metals, mercury, VOCs, SVOCs, and OC pesticides were detected during the initial broad
spectrum analytical phase of the RFI. Consistent with the RRSs and the guidance provided in the
TNRCC Consistency Memorandum, these detections were subsequently either not confirmed;
statistically eliminated; found to be anthropogenic or natural variations of background; shown to
be laboratory artifacts; shown to be false positives due to matrix interference; determined to be
not significant based on low frequency of detection, confirmed as Standard 2 and delineated;
confirmed as Standard 3, delineated, and passed SPLP with a new site-specific MSC; or confirmed
as Standard 3, delineated, failed SPLP, and excavated during IRA activities.

B2EHP was the only compound at SWMU 22 to fail SPLP. An IRA was initiated to remove the
Standard 3 contaminated soil through excavation and disposal (Figure 5.8, excavation LF4-4A).
The IRA was verified as complete when all confirmation samples were detected below the site-
specific MSC of 1.3 mg/kg. The results of confirmation sampling are presented in Appendix M.
As the remaining concentrations of B2EHP at SWMU 22 have passed SPLP and B2EHP has not
been consistently detected in groundwater, it is believed that B2EHP does not present a potential
risk to human health or the environment at SWMU 22.

Pursuant with Chapter 335, Subchapter 5, and Sections 335.555 through 335.560 of the TNRCC
RRS, this RFI demonstrates that attainment of RRS-2 (Closure/Remediation to health-based
standards and criteria) has been achieved and closure of SWMU 22 soils is recommended. A letter
stating that closure and remediation of SWMU 22 was carried out in accordance with Section
335.555, signed by the AFBCA representative, is provided along with a metes and bounds
description of SWMU 22 (Appendix N).

In conclusion, it is believed based on the results of the RFI that SWMU 22 does not present a
threat to human health or the environment as all compounds detected at the site are currently below

U.S. Air Force Center for Environmental Excellence
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site-specific MSCs; all compounds are delineated to Standard 1; and a landfill cap has been
constructed to prevent physical access to medical wastes identified in the landfill. Consequently,
closure under Standard 2 of the TNRCC Risk Reduction Rules is recommended for SWMU 22.

6.2 SWMU 23 CONCLUSIONS

SWMU 23 was a landfill used by the USAF during much of the history of Carswell AFB. The
period of official operation of this SWMU was 1963 to 1975. In accordance with the NAS Fort
Worth JRB hazardous waste permit, soil samples were collected in 5-foot intervals from the
ground surface to the water table and analyzed for the full suite of Appendix IX compounds.
Results from these soil samples indicated no detections of chlorinated herbicides, OP pesticides,
dioxins, furans, or cyanide at SWMU 23. However, Standard 2 and Standard 3 concentrations
of metals, mercury, VOCs, and SVOCs were detected during the initial broad spectrum analytical
phase of the RFI. Consistent with the RRSs and the guidance provided in the TNRCC Consistency
Memorandum, these detections were subsequently either not confirmed; statistically eliminated;
found to be anthropogenic or natural variations of background; shown to be laboratory artifacts;
shown to be false positives due to matrix interference; determined to be not significant based on
low frequency of detection, confirmed as Standard 2 and delineated; confirmed as Standard 3,
delineated, and passed SPLP with a new site-specific MSC; or confirmed as Standard 3,
delineated, failed SPLP, and excavated during IRA activities.

Cadmium, lead, and B2EHP were the only compounds at SWMU 23 with concentrations over site-
specific MSCs. An IRA was initiated to remove the Standard 3 contaminated soil through
excavation and disposal (Figure 5.13, excavations LF5-5A and LF5-5B). The IRA was verified
as complete when all confirmation samples were detected below the site-specific MSC of 1.2
mg/kg. The results of confirmation sampling are presented in Appendix M. As the remaining
concentrations of these compounds at SWMU 23 have passed SPLP and these compounds have
not been detected in downgradient groundwater, it is believed that cadmium, lead, and B2EHP do
not present a potential risk to human health or the environment at SWMU 23.

Pursuant with Chapter 335, Subchapter 5, and Sections 335.555 through 335.560 of the TNRCC
RRS, this RFI demonstrates that attainment of RRS-2 (Closure/Remediation to health-based
standards and criteria) has been achieved and closure of SWMU 23 soils is recommended. A letter
stating that closure and remediation of SWMU 23 was carried out in accordance with Section
335.555, signed by the AFBCA representative, is provided along with a metes and bounds
description of SWMU 23 (Appendix N).

In conclusion, it is believed based on the results of the RFI that SWMU 23 does not present a
threat to human health or the environment as all compounds detected at the site are currently below
site-specific MSCs; all compounds are delineated to Standard 1; and a landfill cap has been
constructed to prevent physical access to medical wastes identified in the landfill. Consequently,
closure under Standard 2 of the TNRCC Risk Reduction Rules is recommended for SWMU 23.

U.S. Air Force Center for Environmental Ficellence
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6.3 SWMU 24 CONCLUSIONS

SWMU 24 was a waste burial area used by the USAF for a decade in the history of Carswell AFB.
The period of official operation of this SWMU was the 1960s. In accordance with the NAS Fort
Worth JRB hazardous waste permit, soil samples were collected in 5-foot intervals from the
ground surface to the water table and analyzed for the full suite of Appendix IX compounds.
Results from these soil samples indicated no detections of chlorinated herbicides, OP pesticides,
dioxins, furans, or cyanide at SWMU 24. However, Standard 2 and Standard 3 concentrations
of metals, mercury, VOCs, and SVOCs were detected during the initial broad spectrum analytical
phase of the RFI. Consistent with the RRSs and the guidance provided in the TNRCC Consistency
Memorandum, these detections were subsequently either not confirmed; statistically eliminated;
found to be anthropogenic or natural variations of background; shown to be laboratory artifacts;
shown to be false positives due to matrix interference; determined to be not significant based on
low frequency of detection, confirmed as Standard 2 and delineated; confirmed as Standard 3,
delineated, and passed SPLP with a new site-specific MSC; or confirmed as Standard 3,
delineated, failed SPLP, and excavated during IRA activities.

Lead was the only compound at SWMU 24 with concentrations over site-specific MSCs. An IRA
was initiated to remove the Standard 3 contaminated soil through excavation and disposal (Figure
5.18, excavations WBA-7A, WBA-7B, WBA-7C, and WBA-7D). The IRA was verified as
complete when all confirmation samples were detected below the site-specific MSC of 1.2 mg/kg.
The results of confirmation sampling are presented in Appendix M. As the remaining
concentrations of lead at SWMU 24 are below site-specific MSCs and lead has not been detected
in downgradient groundwater, it is believed that lead does not present a potential risk to human
health or the environment at SWMU 24.

Pursuant with Chapter 335, Subchapter S, and Sections 335.555 through 335.560 of the TNRCC
RRS, this RFI demonstrates that attainment of RRS-2 (Closure/Remediation to health-based
standards and criteria) has been achieved and closure of SWMU 24 soils is recommended. A letter
stating that closure and remediation of SWMU 24 was carried out in accordance with Section
335.555, signed by the AFBCA representative, is provided along with a metes and bounds
description of SWMU 24 (Appendix N).

In conclusion, it is believed based on the results of the RFI that SWMU 24 does not present a
threat to human health or the environment as all compounds detected at the site are currently below
site-specific MSCs and all compounds are delineated to Standard 1. Consequently, closure under
Standard 2 of the TNRCC Risk Reduction Rules is recommended for SWMU 24.

6.4 SWMU 25 CONCLUSIONS

SWMU 25 was a landfill used by the USAF during much of the history of Carswell AFB. The
period of official operation of this SWMU was the 1960s. In accordance with the NAS Fort
Worth JRB hazardous waste permit, soil samples were collected in 5-foot intervals from the
ground surface to the groundwater and analyzed for the full suite of Appendix IX compounds.
Results from these soil samples indicated no detections of chlorinated herbicides, OP pesticides,
dioxins, furans, at SWMU 25. However, Standard 2 and Standard 3 concentrations of metals,

U.S. Air Force Center for Environmental Excellence
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mercury, VOCs, and SVOCs were detected during the initial broad spectrum analytical phase of
the RE. Cyanide was detected at Standard 1 concentrations at SWMU 25. Consistent with the
RRSs and the guidance provided in the TNRCC Consistency Memorandum, these detections were
subsequently either not confirmed; statistically eliminated; found to be anthropogenic or natural
variations of background; shown to be laboratory artifacts; shown to be false positives due to
matrix interference; determined to be not significant based on low frequency of detection,
confirmed as Standard 2 and delineated; confirmed as Standard 3, delineated, and passed SPLP
with a new site-specific MSC; or confirmed as Standard 3, delineated, failed SPLP, and excavated
during IRA activities.

Barium, cadmium, lead, and B2EHP were the only compounds at SWMU 25 with concentrations
over site-specific MSCs. An IRA was initiated to remove the Standard 3 contaminated soil
through excavation and disposal (Figure 5.25, excavations LF8-A, LF8-D, LFS-E and LF8-F).
The IRA was verified as complete when all confirmation samples were detected below the
site-specific MSC of 1.2 mg/kg. The results of confirmation sampling are presented in Appendix
M. As the remaining concentrations of these compounds at SWMU 25 have passed SPLP, and
these compounds have not been detected in downgradient groundwater, it is believed that barium,
cadmium, lead, and B2EIIP do not present a potential risk to human health or the environment at
SWMU 25.

Pursuant with Chapter 335, Subchapter 5, and Sections 335.555 through 335.560 of the TNRCC
RRS, this RFI demonstrates that attainment of RRS-2 (Closure/Remediation to health-based
standards and criteria) has been achieved and closure of SWMU 25 soils is recommended. A letter
stating that closure and remediation of SWMU 25 was carried out in accordance with Section
335.555, signed by the AFBCA representative, is provided along with a metes and bounds
description of SWMU 25 (Appendix N).

In conclusion, it is believed based on the results of the RH that SWMU 25 does not present a
threat to human health or the environment as all compounds detected at the site are currently below
site-specific MSCs and all compounds are delineated to Standard 1. Consequently, closure under
Standard 2 of the TNRCC Risk Reduction Rules is recommended for SWMU 25.

U.S. Air Force Center for Environmental Excellence
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